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ABSTRACT 
 
The purpose of this study was to investigate and suggest technologies that need to 
be considered by the Buffalo City Metropolitan Municipality management in order to 
alleviate electricity power shortages. It is very important to address the problems of 
electricity power shortages in the Buffalo City Metropolitan Municipality since it 
affects the households, offices and factories and it creates a negative image about 
the economic viability and investment opportunities in South Africa. Since ESKOM 
supplies electricity to the Buffalo City Metropolitan Municipality, they both require 
solutions that can sustain electricity availability for the current and future 
consumption by the households and the South African economy. It is of importance 
to report that the main causes of power shortages are the energy, capacity and the 
reserve margin constraints in the Buffalo City Metropolitan Municipality. 
 The methodology used for this research was a mixed methods type of research. The 
literature review led to the formulation of research questionnaires that were 
subsequently used as the main tools for sourcing data in order to conduct an 
empirical study for this research. The empirical study was used to combine the 
quantitative and the qualitative research methodology in one research. The 
respondents to the structured and self-administered questionnaires comprised 
Beacon Bay and Mdantsane households that owned Solar Water Heaters. The other 
respondents that were interviewed with the aid of semi-structured questionnaires 
comprised ESKOM and the Buffalo City Metropolitan Municipality management 
teams. The responses from all the respondents were collected, arranged and 
presented in tables and graphs for the purpose of analysing and thereafter to report 
the outcomes. The outcomes were compared to the literature reviewed to test 
whether there is congruence between the two. This was done for the purpose of 
answering the following research question: Can alternative energy in the form of 
solar be a solution in improving power shortage in the Buffalo City Metro?  
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Renewable energy was among the suggested solutions that were tested in other 
countries and found to be reliable. Renewable energy is divided into Solar Power 
Technology, Wind Power Technology, Small Hydro generation power, Biomass and   
other technologies. The Solar Power Technology is divided into three forms of 
energy. The first technology was Solar Photovoltaic Power, Concentrating Solar 
Power and the Solar Water Heating. The focus of this study was to investigate 
whether the use of Solar Power Technology in the form of Solar Water Heating can 
alleviate electricity power shortages in the Buffalo City Metropolitan Municipality. The 
other renewable energy technologies are reported as the limitations in this research 
that created opportunities for further research.  
The literature and empirical studies confirmed that the use of Solar Water Heaters 
alleviate power shortages in the Buffalo City Metropolitan Municipality since most of  
the respondents agreed that when Solar Water Heaters are installed and used in the 
households, electricity power is saved. The respondents further agreed that since 
Solar Water Heaters use the sun to heat water they do not use electric geysers 
anymore. They further agreed that a decrease in electricity expenses per household, 
per day, per month and per annum has been achieved due to the use of Solar Water 
Heaters. The Solar Water Heaters were reported by most respondents as confirmed 
in the literature that they are reliable since they do not trip when there is a planned or 
an emergency power outages in the Buffalo City Metropolitan Municipality area 
because they are powered by the sunlight. They are safe and have a longer 
economic life. They can be used in areas that do not have existing power supply.    
 
The key findings were that, both quantitative and qualitative results yielded results 
that were congruent with the literature reviewed. The congruence was reported in 
terms of electricity power saving, reduction in electricity expenses, per household, its 
reliability, the longer economic life and the safety of Solar Water Heaters. The 
installation of Solar Water Heaters has proven to be a good decision since they 
alleviated power shortages in the households that are in the rural areas, townships 
and in the upmarket residential places. 
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 It was recommended to the Buffalo City Metropolitan Municipality and ESKOM 
management to install more Solar Water Heaters and to increase the subsidies for 
the buyers of Solar Water Heaters especially the Buffalo City Metropolitan 
Municipality; to increase the marketing of Solar Water Heaters and to further educate 
electricity users about the Demand Side Management. This approach will encourage 
electricity users to reduce their demand for electricity in order to reap the benefits of 
power savings and sustainability of electricity supply for the potential increase of the 
economy in Eastern Cape Province. 
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CHAPTER ONE 
INTRODUCTION AND PROBLEM STATEMENT AND THE OUTLINE OF THE 
RESEARCH PROJECT 
 
1.1  INTRODUCTION 
This research is based on the electricity shortage in the Buffalo City Metropolitan 
Municipality (BCMM). Electricity shortages can be attributed to many factors that 
have a negative impact on the availability of electricity in the Buffalo City 
Metropolitan Municipality as well as Eskom. 
 
It is important to understand what electricity shortage is all about and to further 
understand the impact it has on the ordinary consumer as well as the South African 
economy.  
This research will establish what BCMM is doing to manage this dilemma of 
electricity shortage. It will assess how  ESKOM and BCMM inform electricity users 
about the importance of their energy saving exercise by  testing whether most of the 
consumers understand what solar water heating (SWH) is all about and how will it 
impact on their level of consumption of electricity, in terms of its efficiency, quality, 
cost, flexibility and reliability or dependability. It will also look at other literature about 
solar energy, its history, successes and failures in other countries. 
 
This study has reported on the alternative solutions to be used in alleviating power 
shortages in the Buffalo City Metropolitan Municipality. These alternative solutions 
included renewable energy in the form of Solar Water Heating. The ESKOM 
Holdings Limited Integrated Annual Report (2010) states that an extensive energy 
efficiency campaign has been implemented to not only build awareness of saving 
electricity but also to change the energy consumption behaviour of South Africans. In 
partnership with a number of suppliers, new product offerings were also introduced 
to the market such as energy-efficient showerheads, solar water heating, energy-
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efficient motors, to name a few (ESKOM Holdings Limited Integrated Annual Report, 
2010, p.17). 
 
1.2 MAIN RESEARCH PROBLEM. 
 
The research conducted by GIZ-EnDev (2011) is supported by Davidson, Hirst and 
Moormaw (2010) when they reported that in South Africa, power shortages that 
happened during the first quarter of 2008 resulted in ESKOM embarking on load-
shedding which is estimated to have reduced GDP growth to an annual equivalent of 
approximately 1.7%.This was its lowest level in more than six years. Load-shedding 
also reduced mining activity by 26%.This was its sharpest decline on record. 
Buffalo City Metropolitan Municipality Annual Report (2011, p.49) reported that both 
ESKOM and Buffalo City supply electricity within the Buffalo City Municipal area. 
The main research problem is the Electricity Power Supply Shortage in the Buffalo 
City Metropolitan Municipality. 
Edkins,Marquard and Winkler (2010) argue that although South Africa has very good 
solar and wind resources, the deployment of renewable energy technologies has 
been slow to take off. More than 90% of South Africa’s electricity is generated from 
the burning of coal. 
The aim of this research is, therefore, to identify the renewable energy that can be 
used as an alternative solution in alleviating power shortage in the Buffalo City 
Metropolitan Municipality.  
This leads to the following research question which will be addressed by this 
research: 
Can alternative energy in the form of solar be a solution in improving power 
shortage in the Buffalo City Metropolitan Municipality?  
 
1.3 THESIS STATEMENT 
 
This research aimed to develop some recommendations to Eskom and the Buffalo 
City Metropolitan Municipality on what has to be done by both suppliers of electricity 
energy in order to have enough power to supply South Africa and the Buffalo City 
Metropolitan Municipality residential areas.  
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1.4 RESEARCH OBJECTIVE 
 
To investigate the possibility of renewable energy in the form of solar as an 
alternative solution in supplying the deficit power in the Buffalo City Metropolitan 
Municipality. The renewable energy will be defined as an alternative source of 
energy that is environmentally friendly. This objective will be achieved by answering 
the research question with the aid of the following sub-questions that form the 
conceptual framework of this study. 
 
1.5 SUB-QUESTIONS  
 
The researcher has decided to develop a research strategy to deal with and to 
resolve the main research question by identifying the following sub-questions: 
 
1.5.1 Sub-question one: 
 
What does renewable energy entail? 
 
1.5.2 Sub-question two: 
 
What are the nature and characteristics of alternative solutions? 
 
1.5.3 Sub-question three: 
 
What are the reasons for choosing renewable energy as an alternative solution? 
 
1.5.4 Sub-question four: 
 
What are the perceived characteristics required for successful implementation of 
renewable energy in the Buffalo City Metropolitan Municipality? 
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1.5.5 Sub-question five: 
 
How do the results in sub-question four compare with the characteristics identified in 
sub-question three? 
 
1.6 DEFINITION OF SELECTED CONCEPTS  
 
1.6.1 Renewable energy   
 
According to Hampton (2007), renewable energy is a source of electricity that comes 
in many forms. It includes wind, solar, hydro, geothermal, tidal and biofuels. The 
clean energy sources such as wind, water and solar are preferred because they 
produce energy without consuming resources or generating pollution. The challenge 
with them is that they are not always practical or plentiful. Furthermore, most 
businesses and municipalities are beginning to adopt renewable energy portfolios. 
One part of a renewable energy portfolio is biogas and one such biogas is methane 
(Hampton, 2007). 
Pickering (2010, p.60) argues that renewable power is particularly challenging for 
grid operators since it is generally not a dispatchable form of generation and it tends 
to be located in areas of the country which are not presently well served by the grid – 
i.e. wind in the Southern portions of the country and solar in the North-West 
(Pickering, 2010, p.60). 
For purposes of this research, the renewable energy will be restricted to solar 
energy. 
 
1.6.2 Alternative solution 
 
An alternative solution will be the renewable energy in the form of solar. 
Takada, et al. (2007) argue that renewable energy technology is the energy supply 
that is best understood as being needed for heating, transportation fuel and 
electricity. Within each category, a range of renewable energy technologies has 
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become reliable and cost effective; these new technologies are now accepted for 
successful business and industry. The examples of the new technologies and their 
functions are listed below: 
• Heating: solar water heaters, passive solar building design (also incorporating 
cooling), biomass crops and waste, biogas, geothermal sources, heat pumps; 
• Transportation fuel: ethanol (e.g. from sugar cane processing) for spark ignition 
engines, biodiesel (e.g. for diesel compression engines from sunflower, canola, 
coconut); 
• Electricity: solar photovoltaic, wind, hydro (including run-of-the-river), geothermal, 
biomass thermal generation, biofuel engine generators (Takada, et al., 2007). 
For purposes of this study, the emphasis will be on the use of renewable energy in 
the form of solar as an alternative solution to alleviate electricity shortages in the 
BCMM. 
The Solar Water Heating technology will be the main focus for this research. 
 
1.6.3 Electricity shortage 
 
Pardina, Sud, Audinet and Meier (2010) report that electricity shortages happen 
when there are capacity constraints or energy constraints or reserve margin 
constraints. Capacity constraints happen when the available generation or 
transmission capacity is not enough to supply electricity energy demanded by 
customers during high demand periods of the day. The energy constraints happen 
when electricity demanded exceeds budgeted electricity supply due to the shortage 
of primary sources such as water, gas or coal or nuclear. The reserve margin 
constraints happen when the installed capacity is not enough to supply the high 
electricity demand during high energy demand periods of each day, month, season 
or a year (Pardina, Sud, Audinet and Meier, 2010). 
For this study, electricity shortage and electricity power shortages will be used 
interchangeably. 
 
1.7 DEMARCATION OF THE RESEARCH 
 
The main objective for demarcation of this research is to ensure that the focus is on 
the use of renewable energy as an alternative source of electricity in a 
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geographically demarcated area. This research will be conducted in the Buffalo City 
Metropolitan Municipality.  
 
1.7.1 Renewable energy 
 
The literature review will reveal what renewable energy is all about. It will highlight its 
successes and failures in different countries and in South Africa. The focus will be on 
Solar Water Heaters. 
 
1.7.2 Geographical demarcation 
 
The empirical study will be limited to the households in the Buffalo City Metropolitan 
Municipality that have installed Solar Water heaters. It will concentrate on Beacon 
Bay and Mdantsane households. 
 
1.7.3 Electricity shortages 
 
The focus of the study will be to address electricity shortage in the Buffalo City 
Metropolitan Municipality. 
 
1.8 ASSUMPTIONS 
 
The researcher has assumed that the renewable energy projects are available and 
utilised in the Buffalo City Metropolitan Municipality and it is also assumed that once 
renewable energy is used, it will be able to alleviate electricity shortage in the 
BCMM. 
 
1.9 THE CONTRIBUTION OF THIS RESEARCH  
 
Pardina, Sud, Audinet and Meier (2010) report that electricity shortages happen 
when there are capacity constraints or energy constraints or reserve margin 
constraints. Capacity constraints happen when the available generation or 
transmission capacity is not enough to supply electricity energy demanded by 
customers during high demand periods of the day. The energy constraints happen 
6 
 
 
 
when electricity demanded exceeds budgeted electricity supply due to the shortage 
of primary sources such as water, gas or coal or nuclear. The reserve margin 
constraints happen when the installed capacity is not enough to supply the high 
electricity demand during high energy demand periods of each day, month, season 
or a year (Pardina, Sud, Audinet and Meier, 2010). 
From the research conducted by Berst, Bane, Burkhalter and Zheng (2008) they 
stated that it is hard to overestimate how dependent our economy has become on 
electricity. This reliance is most apparent during a blackout. Stores can’t sell. 
Factories cannot produce. Banks cannot process checks or credit cards. 
Restaurants can’t keep food cold. Sewage treatment plants cannot pump the waste. 
Knowledge workers can no longer use email and Internet. This dependence can 
result in mothers in each household not cooking food for their family due to high 
reliance on electricity supply (Berst, Bane, Burkhalter and Zheng, 2008). 
Buffalo City Metropolitan Draft Integrated Development Plan (2011-2016) states that 
Buffalo City has also experienced service failures in various areas as a result of an 
infrastructure collapse as well as the national load shedding. Furthermore the budget 
is not sufficient to fund electricity infrastructure that is in a state of disrepair due to 
lack of maintenance and electricity infrastructure upgrade projects (Buffalo City 
Metropolitan Draft Integrated Development Plan, 2011-2016). 
Asif, Currieb and Muneerb (2007) state that renewable energy technologies promise 
a sustainable energy future as they are derived from sources that are infinite, 
inexhaustible, environmentally clean and widely distributed. Renewable energy is 
one of the prominent solutions to address the emerging energy and environmental 
challenges. Renewable resources are solar energy, hydropower and wind power and 
biomass energy. Solar water heating is amongst the fastest growing renewable 
technologies in the world (Asif, Currieb and Muneerb, 2007). 
The above researchers and the Buffalo City Metropolitan Municipality Draft 
Integrated Development Plan (2011-2016) highlights the causes of electricity power 
shortage; the collapse of electricity infrastructure and the negative impact suffered by 
BCMM in the delivery of electricity services to its households and its economy. This 
research will report on the suitable alternative energy that has to be used to alleviate 
electricity power shortage in the BCMM.  It will also report on the empirical studies 
conducted in the BCMM to assess the effectiveness of the renewable energy as an 
alternative source of energy in the households based on the literature reviewed. 
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The research design will encompass the research methodologies to be used in 
conducting this study. 
 
1.10 RESEARCH DESIGN  
 
This section will describe the research design objectives and the broad methodology 
that was followed. 
 
1.10.1 Research design objectives 
 
The research design objectives were the following:  
• To report on how the researcher will conduct this research. 
• To discuss the research methodology that is available for this research. 
• To explain what research methodology was the researcher going to use and 
provide reasons for such a choice. 
• To report on the types of methods to be used for collecting research data. 
• To report the instruments used to collect data. 
• To report the sample methods used in a positivist study. 
• To report on how the researcher will ensure the validity and reliability of the 
measuring instruments. 
• To describe the sampling method used in an interpretive study. 
 
1.10.2 Research Methodology 
 
The research methodology was divided into the literature study and the empirical 
survey. 
 
1.10.2.1 The literature study 
 
This section discussed the following topics: the definition of renewable energy, the 
nature and characteristics of alternative solutions such as the role played by Solar 
Water Heaters in saving electricity, the role played by the Demand Side 
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Management (DSM) and the role played by Independent Power Producers in saving 
electricity in the Buffalo City Metropolitan Municipality.  
 
 
1.10.2.2 Empirical survey 
 
The empirical survey consisted of reports in terms of the sampling; analysis and 
reporting of data. The reasons for choosing renewable energy as an alternative 
solution and the perceived characteristics required for successful implementation of 
renewable energy in the Buffalo City Metropolitan Municipality were identified from 
the empirical study. The findings were recorded and a list of recommendations was 
generated. The literature study was used as the main source in formulating the 
questionnaires for sourcing data. The purpose of empirical survey is to test whether 
what the literature reported as a solution was supported by the research study. 
 
The empirical survey consisted of the following: 
 
(a) The mixed methods research  
 
The researcher conducted a mixed methods research since it combines both the 
positivism and interpretivism philosophies of research.  
The data reliability is tested by using both paradigms. In order to alleviate power 
shortage in the BCMM by introducing Solar water Heaters in the households 
necessitates the application of both philosophies in order for the researcher to gain 
confidence in the results obtained from the respondents.  
The samples of residents of Beacon Bay and those of Mdantsane with installed Solar 
Water Heaters and the managers from BCMM and ESKOM were used for data 
acquisition. 
The acquired data from the mixed methods research were analysed by the 
researcher and a report on findings is discussed in chapter five. 
 
(b) The unit of analysis 
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For the purpose of this study, the Buffalo City Metropolitan Municipality was chosen 
as a unit of analysis since it is affected by power shortages and data were collected 
and analysed in order to resolve the problem of power shortages.  
 
 
(c)  The Population 
 
The targeted population was thirty five owners of Solar Water Heaters who stay in 
Mdantsane and the fifty five from the Beacon Bay residents with Solar Water 
Heaters. Another targeted population is a total of three Capital Programme 
managers from ESKOM; three Customer Services managers from ESKOM and the 
two managers from BCMM.   
 
(d)  Data collection 
 
Sampling Methods 
 
The researcher used information gathered from the survey to generalise the findings 
from a drawn sample back to a population, within the limits of random error. 
The purposive sample was drawn from the targeted population of thirty five owners 
of Solar Water Heaters who stay in Mdantsane and fifty five from the Beacon Bay 
residents with Solar Water Heaters. Another targeted population is a total of three 
Capital Programme managers from ESKOM; three Customer Services managers 
from ESKOM and the two managers from BCMM.  
 
 Interviews  
 
This study pursued semi-structured interviews. These interviews were conducted in 
order to source data from the selected few managers of ESKOM and Buffalo City 
Metropolitan Municipality in East London.  
 
Semi-structured Interviews 
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A semi-structured interview research method was used to collect data from the 
following respondents: Three Capital Programme Managers from ESKOM; three 
Customer Services Managers from ESKOM;  the two Managers from BCMM  were 
interviewed in order to be able to assess whether there are plans in place to install 
SWHs in the BCMM in order to alleviate power shortages. 
 
Designing of questionnaires 
 
The research questionnaires were verified for accuracy by the researcher’s 
supervisor before the structured questionnaires were sent to the respondents and 
before the semi-structured questionnaires were used for interviewing respondents. 
The questionnaires were used to source information from all the respondents. The 
questions that are listed on the questionnaire are based on the secondary research 
conducted through a literature study. 
 
(e) Data analysis 
 
Data reduction  
 
The researcher reduced data since irrelevant data were discarded on the 
quantitative data analysis method. The quantitative data were analysed by using the 
descriptive research statistical tool that allowed data analysis using the central 
tendency, the mean and the mode. 
 
Data display 
 
This research data were displayed with the aid of tables for qualitative data analysis 
and graphs for reporting the quantitative data analysis. 
 
Data correlation 
 
This research compared quantitative and qualitative data in terms of numbers and in 
terms of frequency of responses for the same question. 
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Data consolidation 
 
The mixed research data were consolidated after descriptive statistical analysis and 
content analysis was concluded.  
 
 
Data comparison  
 
The mixed methods research data were collected and analysed and the findings 
were recorded in chapter five. 
 
Data integration is the final stage 
 
Data were integrated in order to produce one finding that was addressed by both 
data sourcing methodologies. 
 
(f) Validity and reliability of the measuring instruments 
 
The credibility of research findings from the survey on the sample taken from 
Mdantsane and Beacon Bay SWH owners and also from the survey conducted on 
the sample of managers at the BCMM and ESKOM was affirmed by confirming 
validity of data and by ensuring its reliability.  
 
1.11 OUTLINE OF THE THESIS  
 
The thesis includes the following five chapters: 
 
Chapter 1: Introduction and problem statement and the outline of the research 
project. 
 
This chapter reports on the background of this research. The statement of the main 
research problem forms part of the background and it is addressed by sub-dividing 
the main research question into sub-questions. 
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Chapter 2: Literature review 
 
In this chapter a funnel approach of literature review was used to investigate the 
impact of Solar Water Heating in saving electricity.  
 
Chapter 3: Research design and methodology 
 
This chapter discussed the methods employed in sourcing data in terms of the 
impact that solar water heating has in alleviating the power shortage in the BCMM. 
 
Chapter 4: Sample, analysis and interpretation of data 
 
This chapter reported on the instruments used in the gathering, organising, analysis 
and interpreting of data. The results from analysing data were tabulated in this 
chapter.  
 
Chapter 5: Discussions, recommendations and conclusions 
 
This last chapter reported on the findings of the research based on the literature 
reviewed and the empirical studies conducted. The recommendations to ESKOM 
and BCMM management are highlighted; the limitations of the study are reported. 
The concluding remarks were based on the data analysis results and the findings. 
 
1.12 CONCLUSION  
 
The main aim of this chapter was to state the main research problem that have to be 
addressed and to explain how the researcher planned to resolve it. The remaining 
chapters attempt to answer the research question and the sub-questions. 
The next chapter is chapter two and it will report on the literature reviewed in terms 
of electricity shortages and also on the use of renewable energy as an alternative 
source of electricity in order to alleviate electricity shortages in the BCMM. 
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CHAPTER TWO 
LITERATURE REVIEW  
2.1 INTRODUCTION 
 
The previous chapter introduced this research. This chapter will report on the 
literature reviewed. The outcomes of the literature reviewed will provide the 
researcher with the strategies implemented by other countries in their attempts to 
improve their electricity power shortages. These strategies will be used to formulate 
questions in the questionnaires for collecting data for the empirical study in the next 
chapter, chapter three. The analysis of data will be conducted in chapter four and the 
results will be reported under the findings in chapter five.  
This chapter will be divided into three parts. The first part is an introductory section 
that includes definitions of concepts that are used in this study. The second part will 
report on strategies implemented by other countries and their utilities. The strategies 
will be reported in conjunction with South Africa’s, ESKOM’s and Buffalo City 
Metropolitan Municipality’s strategies that are implemented to alleviate power 
shortages. The last section will be a conclusion. It will summarise the whole chapter. 
The following concepts will be defined in order for the reader to fully understand their 
meaning: Buffalo City Metropolitan Municipality; electricity; electricity power 
shortages; ESKOM; utility and the divisions of a utility such as; Generation Division; 
Transmission Division and the Distribution Division. 
The literature review under the topic of the main sources of electricity will precede 
that of the strategies implemented by other countries and their utilities; South Africa; 
ESKOM and Buffalo City Metropolitan Municipality. These strategies will report on 
the roles played by renewable energy in alleviating power shortages; in the form of 
Solar Water Heaters (SWHs); the impact of Demand Side Management (DSM) in 
reducing electricity consumption; the availability and accessibility of suppliers of 
Solar Water Heaters; the role played by the Independent Power Producers (IPPs) in 
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addressing power shortages; the arguments in support of IPPs and the argument 
against IPPs and some concluding remarks. 
2.1.1 The Buffalo City Metropolitan Municipality 
According to the Buffalo City Metropolitan Draft Integrated Development Plan (2011-
2016), the Eastern Cape Province is the second largest province based on the land 
area in South Africa. It covers some 169,580 square kilometres, which is 13, 9% of 
South Africa’s total land area.  
According to Statistics South Africa’s census (2007), the population for the Eastern 
Cape Province is approximately 6 527 747 people. This amounts to 13.46 per cent of 
South Africa’s people. The province is generally seen as one of the two poorest in 
South Africa. There are two major urban conurbations within the Province, the 
Nelson Mandela Metropolitan and Buffalo City (Statistics South Africa, 2007). 
Buffalo City is located almost in the centre of the Eastern Cape Province; it is on the 
south-east and along the Indian Ocean coastline. It is the key urban centre of the 
eastern part of the Eastern Cape. It consists of a corridor of urban areas, stretching 
from the port city of East London to the east, through to Mdantsane and reaching 
Dimbaza in the west. East London is the primary node, whilst the King Williams 
Town (KWT) area is the secondary node. It also contains a wide band of rural areas 
on either side of the urban corridor. Buffalo City’s land area is approximately 2,515 
km2, with 68km of coastline. 
 According to the Amatole District Municipality Annual Report (2011), the Amathole 
District Municipality’s area of jurisdiction is made up of eight local municipalities. 
They are: Buffalo City Municipality; Amahlathi Municipality; Nxuba Municipality; 
Nkonkobe Municipality; Ngqushwa Municipality; Great Kei Municipality; Mnquma 
Municipality and Mbhashe Municipality. 
 Furthermore, Buffalo City Municipality includes the city of East London, King 
Williams Town and surrounding urban centres including the provincial capital Bhisho, 
Dimbaza and Mdantsane, a number of coastal towns and numerous peri-urban and 
rural settlements. Electricity Distribution function is performed by ESKOM in the 
Eastern Cape (Amathole District Municipality Annual Report, 2011). 
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2.1.2 Electricity Power Shortages 
Pardina, Sud, Audinet and Meier (2010) report that electricity shortages happen 
when there are capacity constraints or energy constraints or reserve margin 
constraints. Capacity constraints happen when the available generation or 
transmission capacity is not enough to supply electricity energy demanded by 
customers during high demand periods of the day. The energy constraints happen 
when electricity demanded exceeds budgeted electricity supply due to the shortage 
of primary sources such as water, gas or coal or nuclear. The reserve margin 
constraints happen when the installed capacity is not enough to supply the high 
electricity demand during high energy demand periods of each day, month, season 
or a year (Pardina, Sud, Audinet and Meier, 2010).  
The research in 2011 undertaken by the Deutsche Gesellschaft für Internationale 
Zusammenarbeit Energising Development (GIZ-EnDev) has identified that electricity 
delivered to customers is made up of three independent divisions namely generation, 
transmission and distribution. Once electricity is generated it gets transmitted to 
areas where it is needed most. Power shortages happen as a result of insufficient 
capacities in one or more of the three independent stages of electricity supply.  
The research conducted by Pardina, Sud, Audinet and Meier (2010) and GIZ 
EnvDev (2011) agrees that electricity power shortages happen as a result of 
capacity constraints. However, Pardina, Sud, Audinet and Meier (2010) further state 
that Electricity shortages can be divided into three different categories. The 
categories are: capacity constraints, energy constraints and reserve margin 
constraints. These problems are dependent on each other even though their causes 
and remedies are different. 
2.1.2.1 Capacity constraints 
 
Tallapragada, et al. (2009) argue that a capacity factor is a ratio between the actual 
power that is generated to the maximum capacity that can be generated. It is used to 
measure the percentage of installed capacity that is utilised. It provides an indication 
on how close the system is to its available capacity limit. When the capacity factor is 
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high, it is an indication of a capacity constraint because the amount of energy 
demanded is too high relative to the installed capacity. Management also view the 
high capacity factor as indicating efficiency of the power plant. In contrast, a low 
capacity factor is an indicator of two important things. Firstly, it indicates power plant 
inefficiency. Secondly, it indicates sufficient capacity to satisfy peak energy demand 
(Tallapragada, et al., 2009).  
Pfeifenberger,Spees and Schumacher (2009) used Britain as an example to illustrate 
the meaning of capacity constraint by forecasting blackouts between 2013 and 2016. 
The forecast revealed that the system will experience a capacity shortage and the 
British utilities will embark on an increase in electricity price per unit. Mohr and 
Fourie (2004, p.154) support the research conducted by Pfeifenberger, Spees and 
Schumacher (2009) on their goods and services market analysis about the changes 
in demand under the topic on the demand and supply in action. They argued that 
any increase in demand of a product will result in an increase in price of such a 
product. 
Research conducted by Ernst and Young  (2012) revealed that India is suffering from 
a chronic electricity shortage as a result of the lack of a robust nationwide electricity 
grid. This makes it difficult to utilise renewable energy as an alternative source of 
supply. 
The National Electricity Regulator of South Africa (NERSA) (2011) reported that 
ESKOM has also applied the technique of increasing the price of electricity to 
mitigate the shortages experienced by electricity consumers. This was done by 
applying through NERSA for the Mid-Year Price Determination (MYPD2) price 
increase of 35% which is also known as the Inclining Block tariff (IBT) rate for 
implementation from 1 April 2012. 
Only 25.8% was approved. NERSA only approved 25% on the 28th of February 2011 
for implementation with effect from 1 April 2011.  
During his state of the nation address to the Republic of South Africa (2012)  Jacob 
G Zuma, the President of the Republic of South Africa; stated that “work is at an 
advanced stage to improve water, sanitation, electricity, roads, human settlements, 
airport development and institutional and governance issues. We must save 
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electricity. For the next two years, until the Medupi and Kusile power stations come 
into operation, the electricity system will be very tight. We should all play our part in 
order to avoid load shedding”. Load-shedding happens as a result of power 
shortages. The state president supported the notion that South Africa is faced with a 
capacity constraint (Republic of South Africa, 2012). 
Amathole District Municipality Annual Report (2011) reported that the electricity 
distribution function is performed by ESKOM in the Eastern Cape. An increase in the 
ESKOM electricity tariff due to capacity constraint could have motivated Buffalo City 
Municipality to follow suite so that they can recover the cost of supply per unit 
without increasing the installed capacity. This increase was confirmed by NERSA 
(2011) when it reported that they received, assessed and approved municipal 
applications for tariff increases. 
Buffalo City Metropolitan Draft Integrated Development Plan (2011-2016) states that 
Buffalo City has also experienced service failures in various areas as a result of an 
infrastructure collapse as well as the national load shedding. Furthermore the budget 
is not enough to fund electricity infrastructure that is in a state of disrepair due to lack 
of maintenance and electricity infrastructure upgrade projects.  
2.1.2.2 Energy Constraints 
 
Woodhouse  (2005) states that during the  late 1990s, when Brazil was facing an 
energy shortage, it was forced to offer generous concessions to thermal Independent 
Power Producers (IPPs) that were contracted under a priority program. 
Haq and Hussain (2008) explained that the shortfall in electricity generation in 
Pakistan did not emerge suddenly but it developed over time. Pakistan lacked a 
vision of developing cheap and indigenous energy sources. This means that 
electricity shortfall happens overtime. 
GIZ-EnDev (2011) reported that many developing countries tend to suffer from 
power shortages due to their fast growing economies. The fast growing economy 
causes a sharp increase in electricity usage and result to power failures since 
electricity suppliers cannot cope with high electricity demand.  
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The research conducted by GIZ-EnDev (2011) is supported by Davidson, Hirst and 
Moormaw (2010) when they reported that in South Africa, power shortages that 
happened during the first quarter of 2008 resulted in ESKOM embarking on load-
shedding which is estimated to have reduced GDP growth to an annual equivalent of 
approximately 1.7%. This was its lowest level in more than six years. Load-shedding 
also reduced mining activity by 26%. This was its sharpest decline on record. 
The ESKOM Holdings Limited Integrated Report (2011, p.28) revealed that there is a 
risk of an energy shortfall if its key assumptions that are related to the electricity 
energy supply and energy demand gap and lead times to respond are incorrect. 
Inaccurate assumptions can happen as a result of uncertainties in electricity demand 
projection.  
The risk of poor energy consumption forecast has happened already in ESKOM and 
resulted in the load-shedding as researched by Edkins, Marquard and Winkler 
(2010) when they stated that South Africa was able to supply the lowest electricity 
prices in the world at R 0.25/kWh on average or less. As a result, electricity energy 
demand outstripped supply and the electricity provider ended up resorting to load 
shedding or load curtailment in 2008 (Edkins, Marquard and Winkler , 2010). 
2.1.2.3 The Reserve margin constraints 
 
Tallapragada, et al. (2009) argue that the reserve margin (%) is the installed capacity 
less peak load and it is expressed as a percentage of peak load. 
They further stated that the Load factor is used in calculating reserve margin. The 
load factor is defined as the ratio of average annual load to maximum annual load. 
When the load factor is high, the average supply is only marginally below peak 
demand. This also means that the usage of equipment is high. When the usage of 
power plant is high, the power plant is efficient. On the other hand, when the load 
factor is close to 100%, this will mean that the system might be at its capacity limit 
and could collapse with a potential increase in peak demand (Tallapragada, et al., 
2009). 
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Warwick (2002) reported that the reserve margins are typically in the range of 15 to 
20 per cent. The reserve margin that is at most 15 per cent indicates that there is a 
serious power shortage in South Africa as well as in the Buffalo City Metropolitan 
Municipality. 
The ESKOM Holdings Limited Integrated Annual Report (2011, p.321) defines 
reserve margin as the difference between the net system capability and the system’s 
maximum load requirements that are classified as a peak load or peak demand. It 
further states that the Reserve Margin for ESKOM including imports is 14.9%. 
ESKOM has a lower reserve margin since it is less than the reported researched 
percentage range by Warwick (2002) where he reported that the reserve margins are 
typically in the range of 15 to 20 per cent. The reserve margin of 14.9 per cent 
indicates that there is a serious power shortage in South Africa as well as in the 
Buffalo City Metropolitan Municipality area (Eskom Holdings Limited Integrated 
Annual Report, 2011). 
The actual peak demand can be calculated once the total capacity for ESKOM and 
the reserve margin is known. ESKOM Holdings Limited Integrated Annual Report 
(2011, p.12) showed that the net maximum capacity for ESKOM’s power stations 
comprised of Coal fired station capacity of 34 952MW, Hydro-electric (MW) power 
station capacity of 600MW, Pumped storage (MW) capacity of 1 400MW, Gas 
turbine (MW) capacity of 2 409MW, Nuclear power station capacity of 1 830 MW and 
Wind energy capacity of 3 MW. Therefore, the net maximum capacity for ESKOM 
excluding imports is the sum of all the power station capacity that is equal to 41 194 
MW (Eskom Holdings Limited Integrated Annual Report, 2011).  
2.1.3 ESKOM 
The beginning of ESKOM 
According to Conradie and Messerschmidt (2000,p.70), Dr Hendrik Van der Bijl was 
appointed as a Scientific and Technical advisor to the South African Government in 
February 1920 after he completed his Doctorate in research on Electron flow studies 
in Germany. He was only 33 years old. He was appointed to investigate Merz 
Report. He and Kotze (Transvaal Government Mining Engineer) did a lot of the 
committee’s work, including the drafting of an electricity Bill. The committee had 
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three very sound cornerstones on which they could lay the foundation of the future 
electrical industry in South Africa, namely the 1910 Transvaal power act, the Merz 
Report and the British Act of 1919 which was built on de Ferranti’s vision. The Bill 
was presented to the Minister of mines, FS Malan on 4 March 1922 and the final Bill 
was presented to Parliament in July 1922. 
Dr Hendrik Van der Bijl (Dr HJ VD Bijl) stated that, after investigating the industrial 
position in South Africa, he came to a conclusion that industrialisation on sound lines 
could not be expected until two fundamental necessities, which were lacking, were 
first established. The first one was the need for organising the country’s electric 
power supply so as to make possible the extensive use of electricity at low cost. The 
other was the need for establishing an iron and steel industry on a national scale and 
he recommended it accordingly. 
The recommendation resulted in an act of Parliament in 1922 providing for the 
establishment of the Electricity Supply Commission (ESCOM) with the wide statutory 
power to acquire and or to establish power generation and supply undertakings 
wherever necessary or desirable. The Electricity Supply Commission was 
established in March 1923. Dr HJ VD Bijl became the first chairman of Electricity 
Supply Commission from 1923 to 1948 (Conradie and Messerschmidt, 2000, p.70). 
Furthermore, in 1986, a further change was legislated when Doctor Hendrik van der 
Bijl’s cherished a ‘no profit, no loss’ principle was scrapped. This put ESCOM 
activities on a proper business footing. In 1987 a completely revised Electricity Act 
and a new ESKOM Act was published. ESCOM was renamed ESKOM, a new brand 
name.           
The first mistake ESKOM made was during inception when doctor Hendrik Van Der 
Bijl  organised the country’s electric power supply so as to make possible the 
extensive use of it at low cost. The name change from ESCOM to ESKOM did 
facilitate projections of power shortages in mid-2000 (Conradie and Messerschmidt, 
2000). 
If it was projected before 1923 that there would be power shortages in the country 
after approximately 80 years, the low cost drive could have been avoided. Electricity 
would not have to increase by at least 25 per cent every year for three years to cover 
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the capital cost of building new power stations as per the Multi-Years Price 
Determination granted to ESKOM by the Electricity regulator (ESKOM Holdings 
Limited Integrated Annual Report, 2010, p.38). 
The following section 2.1.4 will report on the relationship that exists between ESKOM 
and Buffalo City Metropolitan Municipality in terms of electricity supply to its 
customers.  
2.1.4 What electricity is all about ? 
Waters (2009) explained that electricity is the movement of electrons  from one atom 
to another.  Electricity is presented in different forms  for example,lightning,or by 
pulling  a sweater over your hair or when one rubs  feet on the carpet,  static 
electricity is created. It  can also be made by man  by using energy from water that 
flows down from a dam that is built higher that the generator. It can be made  by 
using  power of the wind. It can also be made through burning of fuel. After electricity 
has been made, it is  distributed to different places for use by consumers. A wire or a 
conductor of electricity is a way of moving electricity. Electrons move from atom to 
atom along the wire. This creates a current of electricity. Electric wires run from 
electrical power plants to homes, schools and businesses. These wires carry 
electricity to power our lights, for powering cooking appliances, machinery and many 
of our electronic devices (Waters, 2009). 
From the research conducted by Berst, Bane, Burkhalter and Zheng  (2008) they 
stated that it is hard to overestimate how dependent our economy has become on 
electricity. This reliance is most apparent during a blackout. Stores can’t sell. 
Factories cannot produce. Banks cannot process checks or credit cards. 
Restaurants can’t keep food cold. Sewage treatment plants cannot pump the waste. 
Knowledge workers can no longer use email and Internet. This dependence can 
result in mothers in each household not cooking food for their family due to high 
reliance on electricity supply (Berst, Bane, Burkhalter and Zheng , 2008). 
Edkins,Marquard and Winkler (2010)  found that South Africa’s electricity projections 
are such that Electricity  generated from renewable energy technologies contribute 
very little to the national mix, only 1.2% in 2010 and declining to 0.6% in 2030. The 
electricity is generated from the existing hydro, biomass (mainly bagasse) and a 
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small amount of landfill gas with no new renewable energy capacity added 
(Edkins,Marquard and Winkler , 2010). 
According to Sims, et al. (2007) electricity is the highest-value energy carrier 
because it is clean at the point of use and has so many end-use applications to 
enhance personal and economic productivity. It is effective as a source of motive 
power (motors), lighting, heating and cooling  as well as electronics and computer 
systems (Sims, et al., 2007). 
Waliesiewicz (2002) emphasised that, despite this huge reservoir of natural, 
renewable energy, electricity users continue to rely on fossil fuels and nuclear power 
for reasons of convenience, cost and political expediency. South Africa is currently 
producing the bulk of its electricity energy from coal. 
Winkler (2009, p.46) revealed that most  of the generation and transmission of 
electricity in South Africa is derived from ESKOM. The utility generated 95.9 per cent 
of electricity sent out in 2002, with municipalities and private auto generators 
contributing 0.6 per cent and 3.5 per cent. 
2.1.5 The definition of a Utility 
 
Warwick (2002, p.2.1) argues that utilities are defined differently by each state and 
federal legislation.Furthemore, in general, there are two types of utilities, private and 
public. Private utilities, are also known as investor - owned utilitiest (IOUs). They 
issue stock to investors, sell bonds and are regulated at the state level by regulatory 
commissions. The other type of utility is the publicly owned utility. These utilities  are 
member- owned cooperatives or government or municipally owned utilities. Publicly 
owned utilities are generally exempt from regulation by state regulatory commissions 
because they are assumed to have the customers’ (who are also the owners or 
voters) best interests in mind when setting rates and service standards. 
Warwick (2002) further stated that the common vision of a utility embodies three 
functions:  production (gas) or generation (electricity),  transmission and  distribution.  
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ESKOM Holdings Limited Integrated Annual Report (2011) posits that ESKOM is 
divided into at least three  reportable business segments: Generation, Transmission 
and Distribution. 
2.1.5.1 Generation Division 
 
Generation Consists of Generation, Nuclear and Primary Energy divisions. These 
divisions procure primary energy; generate electricity for sale to the Transmission 
and Distribution divisions. 
2.1.5.2 Transmission Division 
 
Transmission Consists of Transmission and Systems Operations and Planning 
divisions. These divisions provide, operate and maintain the transmission network for 
transmitting and selling bulk electricity to the key , large and international customers. 
2.1.5.3 The Distribution Division 
 
The Distribution division sells electricity to small and large customers and 
redistributors,. This division is used for connecting IPPs to the grid (ESKOM 
Holdings Limited Integrated Report, 2011). 
2.2 THE SOURCES OF  ELECTRICITY  
 
According to Hampton (2007),renewable energy is a source of electricity that comes 
in many forms, including wind, solar, hydro, geothermal, tidal and biofuels. The clean 
energy sources such as wind, water and solar are preferred because they produce 
energy without consuming resources or generating pollution. The challenge with 
them is that they are not always practical or plentiful. Most businesses and 
municipalities are beginning to adopt renewable energy portfolios. One part of a 
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renewable energy portfolio is biogas and one such biogas is methane (Hampton, 
2007). 
Berst,Bane,Burkhalter and Zheng (2008)  added more sources of electricity to those 
researched and reported by Hampton (2007) when they stated that, when it comes 
to electricity generation, there are many home-grown sources such as coal, natural 
gas, wind power, solar energy, hydropower, nuclear power, fuel cells and eventually 
perhaps fusion and other sources. 
Edkins,Marquard and Winkler (2010) argued that although South Africa has very 
good solar and wind resources, the deployment of renewable energy technologies 
has been slow to take off. More than 90% of South Africa’s electricity is generated 
from the burning of coal. 
According to the National Treasury (2011) South Africa is ranked among the top 20 
countries measured by absolute carbon dioxide (CO2) emissions. The vast majority 
of South Africa’s CO2 emissions (about 80 per cent) are produced by the electricity 
sector, the metals industry and the transport sector. 
The recent research conducted by  the National treasury (2011) indicated that as a 
growing developing country, South Africa’s economy is highly energy and carbon 
intensive. It is envisaged that the energy sector is responsible for a significant 
proportion of Greenhouse gas (GHG) emissions. 
Hampton (2007) asked the following question in response to the research conducted 
by the (National treasury, 2011): So what do we do with this renewable, energy-rich, 
unused greenhouse gas? He suggests only one solution and that it  is to burn it. 
Similar to natural gas, methane has high energy content and is cleaner burning than 
coal or oil. 
Edkins,Marquard and Winkler (2010) argued that the renewable energy technologies 
that are  being assessed include solar water heaters (SWH), electricity generated 
from wind farms, concentrating solar power (CSP) and large-scale (more than 1 MW) 
solar photovoltaic (PV) systems. These four technologies were chosen because they 
are thought to bring an extensive contribution to the renewable energy supply of 
South Africa. 
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Buffalo City IDP (2002) reported that there is the potential of developing solar 
energy, wind energy and energy from waste systems. Buffalo City Metropolitan 
Municipality (BCMM) did not view solar energy as an alternative source of energy in 
alleviating power shortages for the BCMM households.Solar energy was considered 
with the view of mitigating environmental needs not necessarily with the view of  
utilising it as an alternative energy (Buffalo City IDP, 2002). 
According to the Buffalo Ciity Metropolitan Municipality Annual Report (2011) the 
electricity infrastructure is in a bad state of repair due to lack of maintenance. There 
are no funds since the annual budget allocated is not enough to carryout 
infrastructure upgrades. Energy is not even highlighted as an alternative source of 
energy to be considered as their future source of energy in addition to the current 
capacity. The revenue generated from electricity is the one used to subsidise other 
services like water and sanitation infrastructures. It is also used to fund  
electrification projects since the Department of Energy (DoE) has an arrangement 
with BCMM to only supply certain amount of funding for electrification of houses  and 
the balance has to come from BCMM. There is no mention of installation of Solar 
Water Heaters in areas where electrification is impossible due to a lack of funding 
from NationalGovernment (Buffalo City Metropolitan annual report, 2011). 
Even though all the energy sources researched and reported above are important, 
the researcher will not conduct an intensive literature study on all of them. This 
research will focus mainly on renewable energies and specifically on the Solar Water 
Heating technology as the main strategy in terms of alleviating power shortages in 
the households of BCMM. 
The following section will discuss  the nature and characteristics  of renewable 
energy, demand Side management and Independent Power Producers. The 
concluding remarks will be included with the aim of reporting on their contribution on 
alleviating power shortages. 
 
 
26 
 
 
 
2.3 THE NATURE AND CHARACTERISTICS OF ALTERNATIVE SOLUTIONS  
 
According to Pardina,Sud,Audinet and Meier (2010) emergency response actions or 
strategies implemented involve managing an electricity crisis by taking action to 
alleviate the capacity or energy constraints through a combination of measures 
affecting either the demand for electricity or its supply. International experience 
shows that successful management of an electricity crisis requires the 
implementation of a range of measures including strong energy conservation 
campaigns, actions to reduce end-use consumption, efforts to reduce energy 
production losses and remove transmission bottlenecks and measures to increase 
supply (Pardina, Sud,Audinet and Meier , 2010). 
The U.S. Department of Energy (2007) reported that Peak power demand, 
particularly in California, Nevada and Arizona, is approaching system capacity and 
growing rapidly. It is expected that renewable energy sources will increasingly be 
tapped to meet market and regulatory demands. Many of the Southwestern states 
have established Renewable Portfolio Standards (RPS) that encourage the 
development of technologies like concentrating solar power (CSP). 
Berst, Bane, Burkhalter and Zheng (2008) stated that a national energy strategy to 
promote greater electrification of the economy is the most practical, expedient and 
efficient way ton  achieveenergy security for America (Berst, Bane,Burkhalter and 
Zheng , 2008). 
The National Treasury (2011) in South Africa argues that the Government’s 
integrated resource plan (IRP) for electricity, approved by Cabinet in March 2011, 
outlines a strategy for increased generation capacity. This strategy commits 
government to completing the programme of constructing new generation capacity 
that is already being implemented and then provides options for further increase in 
installed electricity capacity that will allow the country’s electricity supply to keep 
pace with the projected future growth in demand (National Treasury, 2011).  
The National Treasury (2011) further states that of the committed new capacity,      
1020 MW will come from an Independent Power Producer (IPP) (using an open 
cycle gas turbine) and a total of 1 125 MW will be added by projects using wind, 
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solar, water and landfills as sources of energy. The additional generation capacity 
already committed to, when combined with the impact of demand side management 
(DSM) measures, will ensure that, from 2013 to 2018, the country will be able to 
meet the demand for electricity as well as to provide for 15 per cent reserve margin 
under all current demand forecasts (National Treasury, 2011). 
The National government committed R978 million to electricity demand side 
management grants to both ESKOM and municipalities over the three years from 
2009/10 to 2011/12. This funding has been used to install energy efficient lighting 
and subsidise solar water heating systems. National government has allocated 
R66.50 million over the 2010/11 Medium-Term Expenditure Funding or proposal 
(MTEF) to establish the South African Energy Development Institute that will 
research and promote energy efficient technologies. The National Energy Regulator 
of South Africa’s (NERSA) three-year price determination for electricity generation 
from 2010/11 to 2012/13 also provides ESKOM with a margin within its generation 
tariff to fund demand side management measures, amounting to R5.40 billion over 
the three years (National Treasury, 2011). 
ESKOM Holdings Limited Integrated Annual Report,(2011) reported that much of 
ESKOM’s strategy and many of its future projects are aligned with government’s 
Integrated Resource Plan 2010, which sets out a long-term electricity plan for South 
Africa. Furthermore the largest portion of research money is invested in renewable 
energy research and reducing ESKOM’s impact on the environment as well as in 
power systems technologies and solutions to improve the availability and reliability of 
the Transmission and Distribution grids and intelligent networks. The Generation 
side of the business also receives significant focus with research into primary energy 
solutions and alternatives. 
During the 2012 Eastern Cape Province State of the Province Address,  the Premier 
of the Eastern Cape, reported that the East London IDZ has secured private 
investors to the tune of R4.063 billion in the automotive, aquaculture, agro-
processing, renewable energy and Business Process Outsourcing sectors. Of this 
amount, R3.3 billion is for two renewable energy projects – the Langa renewable 
energy project in Berlin and the Ikhwezi Photovoltaic Project. The premier further 
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stated that Iit is clear that the focus of the Eastern Cape on the green economy is 
starting to pay dividends. 
The Premier further stated that the province has concluded discussions with ESKOM 
to invest more than R10 billion in the energy infrastructure in the province over the 
next six years. This includes increasing transfer of power to the Nelson Mandela Bay 
and Buffalo City Metropolitan Municipalities and strengthening integration of the 
KwaZulu-Natal – East London line which will also improve energy supply to Mthatha 
and the rest of the province (Eastern Cape Province, 2012). 
Amatole District Municipality Annual Report (2011) states that some of the deep rural 
schemes are far from the ESKOM grid and development in those areas is hampered 
by non-availability of electricity. This requires that ESKOM be encouraged to 
expedite its power supply into those areas by using  new innovations like renewable 
energy such as solar and/or wind power generation. 
According to the Buffalo City Municipality Annual report (2008) the targets for 
households are as follows:10% of all households to have solar water heaters by 
2012 and 50% by 2015; all BCMM-owned housing to have free Compacted 
Flourescent lights (CFLs) by end 2009;100% of all households to have CFLs by 
2010;  all new subsidised houses to have ceilings from 2010; all existing subsidised 
houses to have ceiling retrofits by 2015; Solar Water Heater by-law is in force for all 
the new houses  that are  over a certain value (mid – high - income target group) by 
end 2009. The planning permission for new housing over a certain value (mid- hi-
income target group) require consideration of energy efficiency in design and 
appliances. Lastly, all informal unelectrified housing to have access to energy 
services through a delivery system linked to the Free Basic Alternative Energy grant 
(Buffalo City Municipality Annual report, 2008). 
According to the Buffalo City Metropolitan Annual report (2011)  there is not enough 
funding to improve electricity infrastructure. The lack of funding will affect the targets 
set by the Buffalo City Municipality Annual report (2008) as well as those plans listed 
on the draft IRP (Buffalo City Metropolitan Draft Integrated Development Plan, 2011-
2016). The lack of funding will also affect plans listed under Buffalo City IDP (2002) 
as well as the plans for utilising renewables as an alternative energy in the BCMM as 
reported in the Buffalo City Integrated Development Plan (2011). 
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The following sections will review alternative solutions suggested or strategies to be 
implemented to alleviate electricity power shortage in South Africa,ESKOM and in 
the Buffalo City Metropolitan Municipality by analysing the role played by the 
renewable energy in alleviating power shortages; the impact of Demand Side 
Management; the role played by the Independent Power Producers (IPPs)  in 
addressing power shortages and a conclusion that will be suggesting some 
outstanding issues and lessons for implementing the best practice. 
2.3.1 The role played by the renewable energy in alleviating power shortages  
 
Mirel (2010) argues that the national leaders for solar power are California, New 
Jersey and Colorado, with California claiming close to two-thirds of all U.S. solar 
installations. The number one country for solar energy is Germany, which has the 
same latitude as Anchorage in  Alaska.Solar electric technology is intended to offset 
a building's electric bill, whereas solar hot water technology offsets a building's 
natural gas bill. Most solar systems have a warranty period of 25 to 30 years, which 
means the younger the roof the better (Mirel, 2010). 
Walisiewicz (2002) defined renewable resources as power in watts that is generated 
from water, farming the wind, making light work, green generators and energy from 
the earth and alternative realities.  
Hampton (2007) asserts that renewable energy comes in many forms, including 
wind, solar, hydro, geothermal, tidal and biofuels. Hampton (2007) also stated that 
while clean energy sources such as wind, water and solar are preferred because 
they produce energy without consuming resources or generating pollution, they are 
not always practical or plentiful. 
Asif,Currieb and Muneerb (2007) state that renewable energy technologies promise 
a sustainable energy future as they are derived from sources that are infinite, 
inexhaustible, environmentally clean and widely distributed. Renewable energy is 
one of the prominent solutions to address the emerging energy and environmental 
challenges. Renewable resources are solar energy, hydropower and wind power and 
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biomass energy. Solar  water heating is amongst the fastest growing renewable 
technologies in the world (Asif, Currieb and Muneerb , 2007). 
Edkins,Marquard and Winkler (2010) argue that the renewable energy technologies 
being assessed include solar water heaters (SWH) and electricity generated from 
wind farms, concentrating solar power (CSP) and large-scale (more than 1 MW) 
solar photovoltaic (PV) systems. These four technologies were chosen because they 
are thought to bring an extensive contribution to the renewable energy supply of 
South Africa. 
Black and Richter (2010) stated that Biomass as a renewable energy source is one 
of the options to secure energy supply and to reduce greenhouse gas (GHG) 
emissions from fossil fuels in response to the climate change threat. Biomass is 
amongst the leading  energy resource for developing countries. It supplies energy to 
households for cooking representing about 70-80% of the global bioenergy 
contribution. 
On a global basis, it is estimated that renewable energy (RE) accounted for 12.9% of 
primary energy supply in 2008. The largest RE contributor was biomass (10.2%), 
with the majority (roughly 60%) of the biomass fuel used in traditional cooking and 
heating applications in developing countries but with rapidly increasing use of 
modern biomass as well. Hydropower represented 2.3%, whereas other RE sources 
accounted for 0.4%( Moomaw, et al., 2011). 
Furthermore,in 2008, RE contributed approximately 19% of global electricity supply 
(16% hydropower, 3% other RE), biofuels contributed 2% of global road transport 
fuel supply and traditional biomass (17%), modern biomass (8%), solar thermal and 
geothermal energy (2%) together fuelled 27% of the total global demand for heat 
(Moomaw, et al., 2011). 
During the period from the end of 2005 through 2010, the total global capacity of 
many renewable energy technologies  including solar PV, wind power, concentrating 
solar thermal power (CSP), solar water heating systems and biofuels grew at 
average rates ranging from around 15% to nearly 50% annually. Biomass and 
geothermal for power and heat also grew strongly. Wind power added the most new 
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capacity, followed by hydropower and solar PV (Sawin, Martinot,Adib and Sontag-
O’Brien, 2011). 
Edkins,Marquard and Winkler (2010) researched and found that South Africa’s 
electricity projections are such that Electricity generated from renewable energy 
technologies contribute very little to the national mix, only 1.2% in 2010 and 
projected to decline  to 0.6% in 2030. The electricity is generated from the existing 
hydro, biomass (mainly bagasse) and a small amount of landfill gas with no new 
renewable energy capacity added (Edkins, Marquard and Winkler, 2010). 
Takada, et al. (2007) argue that renewable energy technology is the energy supply 
that is best understood as being needed for heating, transportation fuel and 
electricity. Within each category, a range of renewable energy technologies has 
become reliable and cost effective; these new technologies are now accepted for 
successful business and industry. The examples of the new technologies and their 
functions are listed below: 
• Heating: solar water heaters, passive solar building design (also incorporating 
cooling), biomass crops and waste, biogas, geothermal sources, heat pumps; 
• Transportation fuel: ethanol (e.g. from sugar cane processing) for spark ignition 
engines, biodiesel (e.g. for diesel compression engines from sunflower, canola, 
coconut); 
• Electricity: solar photovoltaic, wind, hydro (including run-of-the-river), geothermal, 
biomass thermal generation, biofuel engine generators (Takada, et al., 2007). 
According to Winkler (2009)  increased access to electricity is a key development 
objective for the residential sector in South Africa. Access is primarily provided 
through the grid but there are significant off-grid programmes in South Africa which 
are not captured by this approach. Winkler (2009) argues that Solar Water Heaters 
cannot have much impact in alleviating power shortage in South africa when he 
stated that even if 350 000 Solar Homes Systems (SHSs) were installed, they would 
provide some 0.2 per cent of electricity supplied by the grid to domestic customers 
(Winkler, 2009). 
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For the purpose of this research,the renewable energy technology that will be 
researched further is the Solar Water Heating technology. 
2.3.1.1 Solar Water Heaters (SWH) 
 
Asif,Currieb and Muneerb (2007) argue that Solar Water Heating is one of the oldest 
and the most successful applications of solar thermal technologies that utilises solar 
energy to heat water without producing harmful emissions into the environment. 
Solar water heaters can be broadly categorised into three main types: Thermo 
syphon; built-in-storage and forced circulation The solar thermal collector is at the 
heart of a solar water heater as it absorbs solar radiations and then transfers useful 
heat to water. Solar thermal collectors may broadly be classified as either flat-plate 
or evacuated-tube collector. Solar water heaters transfer heat to water in two ways: 
firstly a direct system in which the collector itself transfers heat to water and 
secondly an indirect system in which a heat transfer fluid, circulating in a closed loop, 
transfers heat to water through a heat exchanger.  
Furthermore, Solar Water Heaters are normally referred to have a service life of 
more than 20 years. When one assumes a service life of 20 years for the heaters 
being used in the present work, it has been calculated that over the life cycle the 
stainless steel and the aluminium solar water heaters are capable of, respectively 
producing 16.5MWH and 21.3MWH of energy (Asif,Currieb and Muneerb , 2007). 
According to Mirel (2010) once considered a new-age fad or architectural eyesore, 
solar power is now a promising alternative energy source fuelling great enthusiasm 
in the green building movement. Mirel (2010) further states that, solar energy has 
become a multibillion dollar industry, growing at 40 per cent or more every year, 
according to the American Solar Energy Society (ASES). 
Asif, Currieb and Muneerb (2007) stated that Solar Water Heating, besides its 
domestic role, has a wide array of applications within the commercial such as 
swimming pools, laundries, hotels and restaurants and industrial sectors such as 
food and beverages, process and textile industries. Around the world, water heating 
accounts for as much as 15–25% of the total energy consumed in domestic sector.  
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 Furthermore they stated that in the USA and UK, for example, water heating, 
respectively consumes 18% and 23% of the domestic energy. While in the industrial 
sector, water heating may account for a significantly higher share of energy. In the 
textile sector water heating can account for as much as 65% of the total energy used 
during processes such as dyeing, finishing, drying and curing (Asif, Currieb and 
Muneerb,2007). For domestic applications, compared to gas operated systems, 
stainless steel and aluminium solar waters have respectively shown a payback 
period of 9.6 and 3.4 years. For industrial applications, where for water heating, solar 
energy aims to displace furnace oil produced energy, the monetary payback period 
for the stainless steel and aluminium heaters has been found to be equivalent to 3.9 
years and 1.4 years, respectively (Asif, Currieb and Muneerb , 2007).   
The research by Holm (2005) states that out of the three Global Installed Capacities 
of different renewable energies in 2001, for example Photovoltaic; Solar Thermal and 
Wind Power, the global renewables installed  capacity for Solar thermal (Solar Water 
Heaters) was already at 69 320 MW, Wind Power capacity was 23 000 MW and 
Photovoltaic installed capacity was 1100MW worldwide. There are more than 100 
million square metres 70 IDZ (70 GW th) of SWHs that have been installed globally 
which has reduced CO2  emmissions by 18.2 million tonnes per year. South Africa is 
ranked at the lowest ranking, number 11 with the total capacity of 0.525 GW th (Holm, 
2005). 
Asif, Currieb and Muneerb (2007) reported that It has also been shown that over 
their life time the stainless steel and aluminium solar water heaters are capable of 
respectively saving as much as 1.9 and 2.5 tonnes of Carbon per m2 aperture area. 
Takada, et al. (2007) argue that It was a scientific mistake to use electricity for 
heating domestic water and it was economically mistaken to subsidise that 
electricity. The use of solar water heaters allows: electricity to be freed for high-
quality services in the economy, opportunities for manufacturing and business,  more 
local skilled employment, increased local cash flow from employment and profit and 
less carbon and other emissions from marginal electricity generation (Takada, et al., 
2007). 
According to ESKOM Holdings Limited Integrated Annual Report (2010), the 
objective of the solar water heating programme is to reduce the load associated with 
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heating water, which is believed to be approximately 40% of total load for an average 
household. The programme is also in support of the government drive to install one 
million solar water heating geysers over the next five years (ESKOM Holdings 
Limited Integrated Annual Report, 2010:157). 
Buffalo City Municipality (2008) reported that their plan was to have 10% of all 
households to have solar water heaters by 2012 and 50% by 2015. 
Holm (2005) forecasts that ESKOM was expected to run out of peak capacity by 
2007 and there is a requirement for building new peak capacity. Furthermore,the 
researcher,Holm (2005) does not believe that all the world’s problems can be 
resolved by Solar Water Heaters alone. The Demand side management (DSM) , 
Independent Power Producers (IPPs) and any other form of energy have to be 
evaluated to asess the impact it has in improving installed electricity capacity (Holm, 
2005).  
The Suppliers of Solar Water Heaters 
 
Kamwendo (2010) states that independent installers and suppliers provide a list of 
recommended electricians. Furthermore,the Sustainable Energy Society of South 
Africa (SESSA) is dedicated to the promotion of renewable energy and energy 
efficient technologies including solar water heaters,heat pumps and green energy 
industries like bioenergy and wind to hydro power. The SESSA solar water heating 
division is aligned strategically with ESKOM to support the solar rebate programme. 
When a customer chooses ESKOM registered suppliers it means that they are 
choosing SESSA registered suppliers. This will ensure that  the  accepted norms and 
standards are maintained for customer SWH  installation (Kamwendo, 2010). 
2.3.2 The impact of Demand Side Management (DSM) 
 
The Demand Side Management is another strategy used to alleviate power 
shortage. It is used for saving energy usage. The consumers are encouraged to use 
less electricity so that the bulk can be used by the big factories in order to avoid 
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load-shedding those factories. The use of Solar Water Heaters in order to save 
electricity is also another form of Demand Side Management that is promoted 
extensively by ESKOM. 
The Research conducted by Berst, Bane, Burkhalter and Zheng (2008) revealed that 
demand-side reductions come in many flavours. The term conservation embraces 
programs that encourage consumers to save power by doing less. The term 
efficiency refers to new techniques for doing the same things but using less power, 
by encouraging consumers to use energy efficient compact fluorescent lights. The 
terms such as demand response and demand-side management refer to reducing 
energy use briefly in response to peak periods or shifting it to off-peak hours (Berst, 
Bane, Burkhalter and Zheng, 2008). 
Feisst, Schlesinger and Fryer (2008) argue that the Demand Side Management 
works to reduce electricity consumption in homes, offices and factories by continually 
monitoring electricity consumption and actively managing how appliances consume 
energy. It consists of demand-response programs, smart meters and variable 
electricity pricing, smart buildings with smart appliances and energy dashboards. 
These innovations allow utility companies and consumers to manage and respond to 
the variances in electricity demand more effectively (Feisst,Schlesinger and Fryer, 
2008). 
 ESKOM has begun to tackle the problem of increasing consumer demand for 
electricity by introducing Demand Side Management (DSM). DSM means the 
planning, implementation and monitoring of end-user's activities designed to 
encourage consumers to modify patterns of electricity usage,including the timing and 
level of electricity demand (Breedekamp, Uken and Bornill,2006). 
Furthermore,ESKOM formally recognised DSM in 1992 and its first DSM plan was 
produced in 1994. Since then ESKOM has spearheaded many DSM initiatives 
nationally and continues to lead the way in promoting the efficient use of electricity. 
ESKOM has made DSM a priority and this includes the reduction of standby power 
consumption (Breedekamp, Uken and Bornill,2006). 
According to Edkins, Marquard and Winkler (2010),ESKOM’s Demand Side 
Management (DSM) programme has been actively reducing electricity demand 
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patterns for several years. The focus of DSM is on energy efficiency and actively 
managing electricity demand by consumers. Efficiency improvements include load 
shifting (scheduling of consumption activities to off-peak periods) and installation of 
technological solutions to actively reduce peak consumption (load alleviation). Public 
education and awareness building is also a large component of this programme. In 
particular the large scale installation of solar water heating systems will reduce the 
demand on the total electrical load and consumption at large. The UNDP/Central 
Energy Fund (CEF) 500 SWH Pilot Project showed that electricity saving of up to 2.3 
MWh can be achieved per system per year (Edkins, Marquard and Winkler, 2010).  
The ESKOM Holdings Limited Integrated Annual Report (2011) reported that the 
demand sIde management saving was 354MW in 2011, 372 MW in 2010, 916 MW in 
2009, 650MW in 2008 and 170MW in 2007. These figures demonstrate that DSM 
initiative is working for ESKOM although it started decreasing from 2009 to 2011. 
The ESKOM Holdings Limited Integrated Annual Report (2010) indicated that a 
substantial increase in the solar water heater rebates offered by Eskom, in some 
cases up to 120%, is set to bring environmentally friendly solar-heated geysers 
within the financial reach of thousands of South Africans wishing to reduce their 
home energy costs (ESKOM Holdings Limited Integrated Annual Report, 2010:134). 
The ESKOM Holdings Limited Integrated Annual Report (2010) revealed that the 
current year’s saving during weekday evening peak periods was 372MWRA, against 
the target of 432MW. This has increased the cumulative saving to 2 372MW since 
the inception of Demand side management (DSM) in 2003. 
According to the Buffalo City Municipality Annual report (2008) report for Buffalo City 
Municipality sustainability and climate change, the BCMM Electricity section is 
currently taking steps to reduce energy demand through Demand-Side Management 
(DSM) interventions. These include, for example, ripple switches on household 
geysers. It was further reported that Demand side management at the BCMM  takes 
place in the context of a general change in awareness and attitude towards the way 
consumers  use energy within BCMM (Buffalo City Municipality Annual report, 2008). 
The literature reviewed above confirms that DSM contributes to power saving with 
the use of SWHs that  alleviate power shortages. 
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2.3.3 The role played by the Independent Power Producers (IPPs)  in 
addressing  power shortages 
 
According to Warwick (2002), an IPP is an electricity generator that sells power to 
others but is not owned by a utility. IPPs were spawned by the Public Utility 
Regulatory Policies Act of 1978 (PURPA). Section 210 of PURPA required local 
utilities to purchase power from IPPs at the utility’s avoided cost, which was often 
greater than what an IPP could produce power for. Such plants are called qualifying 
facilities or QFs. Today there are a variety of non-utility-owned generators. Various 
Federal laws govern these companies and their plants giving rise to a confusion of 
labels (Warwick, 2002). 
Furthermore, the National Energy Policy Act of 1992 authorised utilities to enter the 
IPP business as Exempt Wholesale Generators(EWAGS). This allowed IOUs, 
through subsidiaries, to develop power plants to sell power to other utilities and keep 
the profits for shareholders. Since EWAGs are exempted from price regulation, any 
losses incurred have to be absorbed by stockholders. In other words, ratepayers are 
not responsible for any losses and cannot reap the rewards from any profits from 
Exempt Wholesale Generators (EWAGS) investments (Warwick, 2002). 
Kahn (2006) stated that, IPPs include both renewable energy and thermal energy 
developers who, among other things, have a well-earned reputation for driving 
innovation. The contribution of IPPs to the U.S. energy economy is huge. As of the 
end of 2003, IPPs owned and operated 40% of the nation's installed generating 
capacity. Within their region, IPPs represent about 18% of generation in areas to be 
served by Grid West from Seattle to Salt Lake City and from the Canadian border to 
Reno (Kahn, 2006). 
According to Krantz (2010), an Independent Power Producer (IPP) is a private utility 
that generates its own electricity from the renewable energy source. 
Edkins,Marquard and Winkler (2010) reported that the international wind farm 
operators are typically either large utilities who have moved into the wind space 
(Iberdrola, Florida Power and Light, Endesa, DONG, Vattenfal, E.ON and RWE) and 
large Independent Power Producers (IPPs), often financed by investment banks. 
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Moore,Chris,Smith and Kevin (2006) stated that the government’s electricity market 
reforms and National Development Strategy have focused on the objectives 
established within the European Union Electricity Directive and the Athens Process 
to establish a Regulatory Agency (the Energy Regulatory Commission and 
framework concerning the pricing system of purchases from independent power 
producers or the prices the independent power producers would pay for using the 
transmission network of the public Electricity Supply Company (ESM) 
(Moore,Chris,Smith and Kevin , 2006). 
Furthermore, renewable energy deployments are assumed to be supported through 
the renewable energy feed-in tariff (REFIT) programme, of which 90% are 
considered private investments until 2020. Beyond 2020 the percentage of 
renewable energy supported by independent Power Producers (IPPs) decrease 
steadily until it reaches 30% in 2030. All other electricity generation investments are 
assumed to be done by ESKOM and therefore considered public. SWH spending is 
considered private except when subsidised by government. Until 2014, R 5,500 of 
each SWH is assumed to be subsidised by government, then R 3,000 till 2017, R 
2,000 till 2020 and none thereafter ( Edkins,Marquard and Winkler, 2010). 
In the ESKOM Holdings Limited Integrated annual Report (2010), it is reported  that 
ESKOM was facilitating the implementation of Independent Power Producers (IPPs) 
within the industry while taking every care to ensure that associated risks are 
managed. NERSA approved the regulatory rules on power purchases cost recovery 
with effect from 26 November 2009. These rules were developed to facilitate the 
introduction of IPPs by ensuring that the costs for IPPs could be recovered through 
the tariff. Furthermore, the Minister of the Department of Minerals and Energy (DME) 
promulgated the electricity regulations on new generation capacity. These 
regulations provide guidance on future investment in generation capacity by both 
ESKOM and Independent Power Producers (IPPs) in accordance with the integrated 
resource plan (IRP) (ESKOM Holdings Limited Integrated Report, 2010). 
Electricity regulations on new generation capacity by IPPs have an important role to 
play in addressing the energy needs of the country. It is vital to diversify the source 
and nature of energy production; the introduction of new skills and capital in the 
industry. This will enable the benchmarking of related pricing and performance. 
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ESKOM therefore supports the introduction of IPPs (ESKOM Holdings Limited 
Integrated Report, 2010).  
According to the Buffalo City Municipality Annual report (2008),there are 
opportunities for renewable electricity production by Independent Power Producers 
(IPP) but, the Municipal Finance Management Act and National Tariff Regulations 
prevents BCM 
M from paying higher amounts and charging higher tariffs to customers willing to pay 
a surcharge for the green power. This means that IPPs must compete with cheap, 
coal-generated electricity supplied by ESKOM. There is no established legal and 
institutional structure for the purchase of green electricity from IPPs by BCM. There 
is no established legal and institutional structure for the transmission of electricity 
from an IPP to an independent consumer via the BCM network (Buffalo City 
Municipality Annual report, 2008).  
2.3.3.1 Arguments in Support of IPPs 
 
Warwick (2002) argued that the ability of the IPPs to provide power, increasingly 
based on natural gas as a fuel, outstripped the willingness of local utilities to buy it. 
Consequently, Congress created new categories of power producers, ultimately 
authorising utilities to enter the business as exempt wholesale generators, or 
EWAGS (Warwick, 2002). 
Bradley, Merrit and Kanjanawenich (2003) stated that Thailand has promoted greater 
participation in the power industry especially in the generation business in the form 
of Independent Power Producers (IPPs) and Smaller Power Producers (SPP). 
During that period about four IPPs and 50 SPPs were supplying electricity to the 
national grid (Bradley , Merrit and Kanjanawenich, 2003). 
According to  the Minister of Transport (2012), to date the implementation of the IRP 
is evidenced by the renewable energy Independent Power Producers (IPP) bidding 
programme for the provision of 3 625 Megawatts of capacity from Independent 
Power Producers. So far the IPP process has lived up to expectations by attracting 
international investment worth R50 billion which will boost sector employment 
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growth. The first of the five window bidding processes commenced in August 2011 
and, was successfully concluded with the announcement on 7 December 2011 of 28 
(out of 53) preferred bidders at COP17 for a total of 1 416 Megawatts. 
The Minister of Transport (2012) further stated that the preferred bidders offer to 
build 631.53 MW of Solar Photovoltaic;150 MW of Concentrating Solar Power and 
633.99 MW wind energy projects. Some of the outstanding 2 309 MW will be offered 
in the second window which closes on 5 March 2012. Soon after this, government 
intends to initiate a bidding round for the other technologies such as  Biomass 
(including sugar and paper), Biogas, Landfill Gas, cogeneration and Small Hydro 
(Minister of Transport, 2012). 
2.3.3.2 Argument against IPPs 
 
According to the research  conducted by Woodhouse (2005) , the private investment 
in electricity generation that is known as independent power producers or IPPs in the 
developing countries grew dramatically during the 1990s, only to decline equally 
dramatically in the wake of the Asian financial crisis and other troubles in the late 
1990s. Private investment in Greenfield power generation projects in developing 
countries was a booming market for private investors in the 1990s. The total value of 
deals closed in 1996 alone was almost $17 billion. These new independent power 
producers (IPPs) would sell the bulk of electricity into the state-dominated power 
system under a long term power purchase agreement (PPA). Such projects 
promised lower costs and offered the prospect of limited competition or at least a 
competitive benchmark in the sector.  
Woodhouse (2005) further stated that by 1999, this market had collapsed in both 
quantitative and qualitative terms. Private investment in IPPs sank to $6 billion 
dollars in 2001. Countries like China, India and Argentina amongst many others, that 
had been prized attractions saw investors flee in droves. Spectacular controversies 
such as the Dabhol project in India, the Hub project in Pakistan and the entire IPP 
sector in Indonesia, dominated the industry headlines (Woodhouse, 2005). 
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Woodhouse (2005)  stated that the early stages of this decline in IPP investment 
coincided with a rash of corporate scandal in the United States. This included the 
downfall of Enron, a major IPP investor; the bursting of the dot-com; the bubble and 
the domestic recession in the United States, the attacks of September 11th and an 
increasingly uncertain global security environment. This resulted in many of the most 
prominent players in the IPP market to leave due to the financial losses in their home 
markets. The example of those IPPs are Paso, Mirant, Duke and  CMS. They made 
a  strategic decision to refocus investment on industrialised markets (Woodhouse, 
2005). 
In 2008 the Buffalo City Municipality sustainability report, reported that the renewable 
Energy, Energy Efficiency and Carbon Trading creates opportunities for renewable 
electricity production by Independent Power Producers (IPP), but, the Municipal 
Finance Management Act and National Tariff Regulations prevents BCM from paying 
higher amounts and charging higher tariffs to customers willing to pay a surcharge 
for the green power. This means that IPPs must compete with cheap, coal-generated 
electricity supplied by ESKOM. There is no established legal and institutional 
structure for the purchase of green electricity from IPPs by BCM. There is no 
established legal and institutional structure for the transmission of electricity from an 
IPP to an independent consumer via the BCM network. Although ESKOM offers a 
subsidy for solar water heaters, households still have to make a large capital outlay 
to purchase and install the units and  although the Clean Development Mechanism 
(CDM) provides a means of subsidising the generation of renewable energy. There 
are major administrative and legal requirements associated with registering a CDM 
project (Buffalo City Municipality Annual report, 2008). 
According to Krantz (2010), a small village called Güssing that has a population of 
4000 in Austria produces more energy than the town consumes. Several 
photovoltaic and solar thermal companies have relocated there, installing new 
demonstration facilities in the district. The little village of Güssing has become a net 
energy producer. It generates more energy from renewables than it uses. It has gone 
from completely energy-dependent to an independent power producer in just ten 
years. Economically, the community was almost entirely dependent upon imported 
energy for transportation, heating and electrical needs, while local forest resources, 
comprising 45 per cent of the region, went largely unused. Today, just 20 years later, 
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Güssing stands as a model of energy self-sufficiency for Austria, Europe and the 
world. This is the story of that remarkable transformation (Krantz, 2010). 
According to the Partnership for Power Generation report (30 November - 1 
December 2008),the Independent Power Producer (IPP) approach is becoming an 
increasingly feasible and popular solution to traditional public sector efforts in 
developing electricity infrastructure to meet increasing power demands, while 
effectively meeting the major challenges for adequate, reliable and economical 
power supply in the developing countries (Partnership for Power Generation, 30 
November - 1 December 2008).  
Furthermore,the key advantage of an IPP set-up is that the power utilities do not 
have to tie up their own resources (including the scarce capital resources) to build 
and operate necessary power plant installations. The Independent Power Producers 
(IPPs) and together with their international financiers and engineering, procurement 
and construction partners represent valuable expertise in developing power plants 
that are tailored for local conditions, fuel sources with world‐class equipment, world 
best practices in construction, operation and maintenance and highly attractive 
financing arrangements (Partnership for Power Generation, 30 November - 1 
December 2008).  
 IPPs can also assume risks in project management, construction, technology and 
financing that state power sectors in developing countries are not adequately 
equipped to handle. Under transparent and competitive business environments, 
Independent Power Producers are striving to minimise cost and increase returns on 
their investment, while public utilities are trying to maximise the benefits from 
privately owned plants in order to reduce their own costs; all of which leads to 
improved efficiency and reduced tariffs payable by the utility customers (Partnership 
for Power Generation, 30 November - 1 December 2008).  
There is no evidence that the IPPs install or promote the installation of SWHs, but 
instead the only solar technologies that IPPs install are Solar photovoltaic and the 
Concentrating Solar power. 
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2.4 CONCLUSION  
The literature reviewed in this chapter attempted to address the following sub-
questions: Sub-question one:What does renewable energy entail? 
 
Sub-question two: What are the nature and characteristics of alternative solutions? 
Sub-question three: What are the reasons for choosing renewable energy as an 
alternative solution? 
The literature study  revealed that, currently, at least 90 percent of South Africa’s 
energy comes from ESKOM. The bulk of electricity is generated from Coal,followed 
by nuclear resource and a small percentage comes from renewable energy such as 
wind farm generation. 
For South Africa to alleviate power shortages, it should consider the use of 
renewable energy,the DSM and IPPs. The DSM includes renewable energy 
specifically SWHs in its strategies to encourage electricity consumers to reduce their 
units consumed per given period. 
There is a very small percentage of the RE installed capacity by ESKOM. The 
examples of renewable energy sources used in South Africa  are Solar Water 
Heating, wind farm generation,photovoltaic,concentrating solar power and small 
hydrogenerators. There is no evidence that BCMM has installed Solar Water 
Heaters. BCMM and ESKOM can alleviate power shortages once it install Solar 
Water Heaters in the households. 
The SWHs are found to be very useful in saving electricity energy usage and 
alternatively,it saves money from being spent on huge electricity bills. 
The renewable energy such as Solar Water heating is proven to have saved  many 
households in terms of low energy usage and it reduced the total electricity bill of the 
household. Around the world, water heating accounts for as much as 15–25% of the 
total energy consumed in domestic sector. Electricity generated from renewable 
energy technologies contribute very little to the national mix, only 1.2% in 2010 and 
declining to 0.6% in 2030. 
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The Solar Water Heaters’ economic life is more than twenty years. If South Africa 
can save energy for more than twenty years,this can result to an increase in reserve 
margin; sustainable economy and a decrease of unemployment. 
Some researchers argue against the use of renewable energy in the form of Solar 
Water Heaters by revealing that even if 350 000 Solar Homes Systems (SHSs) were 
installed, they would provide some 0.2 per cent of electricity supplied by the grid to 
domestic customers. 
The Demand Side Management has been proven to work well in ESKOM since it 
incentivise consumers that uses less electricity during high peak demand periods. 
Demand Side Management in ESKOM is also addressed through the use of Solar 
Water Heaters,Compact Flourescent Lights and Geyser Blankets by giving incentive 
to the SESSA accredited suppliers for selling Solar Water Heaters. The incentive 
encourages or motivates customers to buy more SWHs and this inturn assists 
ESKOM and BCMM to alleviate power shortages during peak periods or high 
electricity demand periods. 
Demand Side Management is working well for ESKOM although the power that is 
saved is small but it makes the difference. There is no evidence that the municipality 
has implemented DSM although it is listed on their IDP. 
The literature reviewed above confirms that DSM contributes to power saving with 
the use of SWHs that  alleviate power shortages. 
There is no evidence that the IPPs install or promote the installation of SWHs, but 
instead the only solar technologies that IPPs install are Solar photovoltaic and the 
Concentrating Solar power. 
The IPPs install renewable forms of energy and generate power that is 
environmentally friendly that also benefits the end users. The electricity energy 
consumer ends up paying less for the number of units consumed.  
The IPPs has been proven to work abroad by generating energy that can be able to 
close the gap between the generated energy by an existing utility and the total 
energy demanded by consumers. The benefit of having IPPs is that they compete 
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with existing utilities and that competition becomes a benefit to the consumer of 
electricitry since price per unit decreases. 
The literature indicates that the Independent Power Producer (IPP) is a private utility 
that generates its own electricity from the renewable energy source as well as open 
cycle gas turbine (these turbines are very expensive to run in terms of cost per unit 
produced). Therefore, IPPs will have to offer lower prices to penetrate electricity 
energy industry because ESKOM’s tariff is quite low relative to the other utilities in 
the world. The IPPs might find it difficulty to compete with ESKOM as a  monopolistic 
firm , since their prices for each unit of electricity sold is low. The Buffalo City 
Municipality hasn’t started utilising IPPs due to its municipality laws in terms of 
Municipality Finance management Act (MFMA). 
There is no evidence that the IPPs install or promote the installation of SWHs, but 
instead the only solar technologies that IPPs install are Solar photovoltaic and the 
Concentrating Solar power. 
Chapter three will examine the research methodology adopted in this study. It first 
outlines the philosophy that underpins the approach taken with this research, 
discussing the positivistic and interpretive research paradigms and the consequent 
choice of the mixed methods research. The next section discusses the rationale for 
the selection of the mixed methods research design and details the unit of analysis. 
The chapter then outlines the reasons for adopting a survey as a research strategy. 
It will also report on the validity and reliability of the measuring instrument and the 
preparation of the questionnaires. It also provides an overview of data collection 
methods used for this study as well as means used to analyse data.  
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CHAPTER THREE 
RESEARCH DESIGN AND METHODOLOGY 
3.1 INTRODUCTION 
 
The literature review conducted in the previous chapter provides the foundation for 
the empirical study for this research.  
This chapter will examine the research methodology adopted in this study. It first 
outlines the philosophy that underpins the approach taken in this research, 
discussing the positivistic and interpretive research paradigms and the consequent 
choice of the mixed methods research. The next section discusses the rationale for 
the selection of the mixed methods research design and details the unit of analysis. 
It will also report on the validity and reliability of the measuring instrument and the 
preparation of the questionnaires. It also provides an overview of data collection 
methods used for this study as well as means used to analyse data. The chapter 
concludes with a section that summarises this chapter.  
3.2 RESEARCH PHILOSOPHY  
 
This research will report on the methodology used to acquire data in the mixed 
methods research.  
Saunders, Lewis and Thornhill (2009, p.107) argue that the research philosophy 
relates to the development of knowledge and the nature of such knowledge. They 
further listed four research philosophies used in conducting management research. 
These philosophies are positivism, realism, interpretivism and pragmatism. 
The overall approach to the entire process of research study is known as 
methodology (Collis and Hussey, 2009). The methodology section in a research 
proposal is where the researcher explains and justifies the proposed research 
strategy and methods for selecting a sample or cases and for collecting and 
analysing the data. 
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The research methodology is the philosophy or the general principle that guides 
research. When the researchers think about their research methodology, they need 
to think about the difference that exists between qualitative and quantitative research 
(Dawson, 2002). 
In line with these authors Saunders, Lewis and Thornhill (2009, p.107), Collis and 
Hussey (2009) and Dawson (2002), the approach taken in this study is to include all 
the facets of the research process under the overall heading of methodology. 
Therefore, the research design, the research philosophies such as positivism and 
interpretivism, the research approaches taken such as deductive and inductive 
approaches, the research strategy selected such as survey, the chosen mixed 
methods research and data collection and analysis procedures are all considered to 
be part of this research methodology. 
3.2.1 Positivistic research methodology 
 
The positivist approach towards research is mostly associated with the quantitative 
research methods. Quantitative data were collected by the researchers from large-
scale studies rather than individual cases (Johnson and Duberley, 2000). 
Positivism claims at its core the ability to know the world through an independent, 
objective position of observer (Vermilyea, 2006). 
According to logical positivism, all meaningful statements can be divided in two 
classes, one containing the statements that are true or false in virtue of their logical 
forms or in virtue of their meaning (these statements are called analytic a priori), the 
other containing the statements whose truth or falsity can be ascertained only by 
means of the experience (called synthetic a posteriori). Logic and mathematics 
belong to the class of analytic a priori statements, since they are true in virtue of the 
meaning ascribed to the logical constants (the words 'and', 'or', 'not', 'if') and to the 
mathematical terms ( Murzi's, 2007). 
In line with these authors, this study was conducted by collecting data from thirty five 
Mdantsane residents and fifty five Beacon Bay residents that have installed Solar 
Water Heaters and currently using them. 
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Data were collected with the aid of a structured questionnaire that will be self-
administered; this means that the respondents will complete the questionnaire on 
their own without any bias of the researcher. This approach demonstrated objectivity 
of the researcher. 
3.2.2 Interpretive research methodology  
 
Montague (2012) argues that, aside from electronic and hard-copy sources, 
qualitative researchers are highly likely to gather information from sources such as: 
case study; interviews; fieldwork observation; Podcasts; Public speeches;  seminars 
and discussions with worthy informants in the field. 
The qualitative methodology is often followed by interviews that span the whole 
range of interview techniques, from structured in-depth interviews to casual informal 
modes of conversation (Bartkowiak-Theron and Sappey, 2012).  
Qu and Dumay (2011) argue that the semi-structured interview involves some 
prepared questions guided by some identified themes by the researcher that are in a 
consistent and systematic manner. The questions are interposed with probes that 
are designed to elicit more elaborate responses from the respondents (Qu and 
Dumay, 2011).  
When researchers conduct the semi-structured interviews, they draft questionnaires 
with open ended questions and ask all the respondents the same questions but not 
necessarily in the same order (Morse and Richards, 2002).   
This study used semi-structured interview questionnaires to collect data from the 
three Capital Programme managers from ESKOM; three Customer Services 
managers from ESKOM and the two managers from BCMM.  
3.2.3 The Mixed Methods of research  
 
The choices for the research method are comprised of the mono method, mixed 
method and the multi-method (Saunders, Lewis and Thornhill, 2009, p.152).  
49 
 
 
 
For the purpose of this study, the mixed methods research was used in collecting 
data in order to answer the research question.  
Malina, Nørreklit, Selto and Mary (2011, p.61) argue that mixed methods research 
employs both approaches iteratively or simultaneously to create a research outcome 
stronger than either method individually.  
Cameron and Molina-Azorin (2011, p.257) define mixed methods research as a 
research design with philosophical assumptions as well as methods of inquiry. As a 
methodology, it involves philosophical assumptions that guide the direction of the 
collection and analysis of data and the mixture of qualitative and quantitative data in 
a single study or series of studies. Its central premise is that, the use of quantitative 
and qualitative approaches in combination provide a better understanding of 
research problems than either approach alone (Cameron and Molina-Azorin, 2011, 
p.257). 
For the purpose of this study and in line with these authors, Saunders, Lewis and 
Thornhill (2009, p.152), Malina, Nørreklit, Selto and Mary (2011, p.61), Cameron and 
Molina-Azorin (2011, p.257) and Lingard, Albert and Levinson (2008) data were 
collected from only two sources of respondents. The first source was a quantitative 
and deductive data that was collected from thirty five Mdantsane residents and fifty 
five Beacon Bay residents that have installed Solar Water Heaters and currently 
using them. This data were collected with the aid of structured and closed 
questionnaires that were self-administered. 
The second source was a qualitative and inductive data that was sourced with the 
aid of a semi-structured interview questionnaire with open ended questions. The 
selected participants were the four Capital Programme managers from ESKOM; 
three Customer Services managers from ESKOM; one Senior Engineer from 
ESKOM; the three managers from BCMM and the two engineers from BCMM 
respondents. 
3.2.3.1 The reasons for choosing the mixed methods research  
Lingard, Albert and Levinson (2008) reported that because qualitative and 
quantitative methods derive from different traditions, mixed methods research must 
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take care to negotiate back and forth between these different approaches rather than 
dichotomising their values and methods. Qualitative research emphasises an 
inductive-subjective-contextual approach and quantitative research emphasises a 
deductive-objective- generalising approach, but these broad tendencies are neither 
absolute nor mutually exclusive. Good mixed methods research negotiates these 
tendencies by articulating how and why criteria from both paradigms are integrated 
(Lingard, Albert and Levinson, 2008). 
Cameron and Molina-Azorin (2011, p.257) define mixed methods as a research 
design with philosophical assumptions as well as methods of inquiry. As a 
methodology, it involves philosophical assumptions that guide the direction of the 
collection and analysis of data and the mixture of qualitative and quantitative data in 
a single study or series of studies. Its central premise is that, the use of quantitative 
and qualitative approaches in combination provide a better understanding of 
research problems than either approach alone. 
The researcher conducted a mixed methods research since it combines both the 
positivism and interpretivism philosophies of research. The data reliability is tested 
by using both paradigms. In order to alleviate the power shortage in the BCMM by 
introducing Solar water Heaters in the households necessitates the application of 
both philosophies in order for the researcher to gain confidence on the results 
obtained from the respondents.  
The samples of residents of Beacon Bay and those of Mdantsane with installed Solar 
Water Heaters and the managers from BCMM and ESKOM were used for data 
acquisition. 
The acquired data from the mixed methods research will be analysed by the 
researcher and a report will be generated in the next chapters under the section for 
the findings. 
3.3 THE UNIT OF ANALYSIS 
The unit of analysis is the phenomenon under study about which data were collected 
and analysed and is closely linked to the research problem and research question 
(Collis and Hussey ,2009, p.115). 
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For the purpose of this study, the Buffalo City Metropolitan Municipality was chosen 
as a unit of analysis since it is affected by power shortages. Data were collected and 
analysed in order to solve the problem of power shortages. Its economy is 
dependent on electricity and the other economic factors of production. 
The Amathole District Municipality Annual Report (2011) reported that the electricity 
distribution function is performed by ESKOM in the Eastern Cape. Electricity in the 
Buffalo City Metropolitan Municipality (BCMM) is supplied by both ESKOM in the 
Eastern Cape and Buffalo City Metropolitan Municipality. This allows the researcher 
some flexibility in collecting qualitative and quantitative data in both areas that are 
supplied by both entities. ESKOM supplies electricity to Beacon Bay and other rural 
areas within the BCMM. The BCMM supplies electricity to Mdantsane, some parts of 
East London; King Williams Town and other towns within the BCMM boundaries. 
Buffalo City Metropolitan annual report (2011, p.49) reported that both ESKOM and 
Buffalo City supply electricity within the Buffalo City Municipal area. 
3.4 THE SURVEY RESEARCH AS A RESEARCH STRATEGY 
 
Bartlett, Kotrlik and Higins (2001, p.43) argue that the common goal of survey 
research is to collect data representative of a population. The researcher uses 
information gathered from the survey to generalise findings from a drawn sample 
back to a population, within the limits of random error. 
Walliman (2005) argues that the form of research question is the Who? What? 
Where? How many? How much? This type of research does not require control over 
behaviour and it focuses on contemporary events. 
For this study, the targeted population is thirty five owners of Solar Water Heaters 
who stay in Mdantsane and fifty five from the Beacon Bay residents with Solar Water 
Heaters. Another targeted population is a total of three Capital Programme 
managers from ESKOM; three Customer Services managers from ESKOM and the 
two managers from BCMM. The Buffalo City Metropolitan Municipality Annual Report 
(2011, p.49) reported that both ESKOM and Buffalo City supply electricity within the 
Buffalo City Municipal area. 
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3.4.1 The Population 
 
The population identified for this study are residents of Mdantsane and Beacon Bay 
with Solar Water Heaters (SWH). These are the two unequal economies where 
Mdantsane is a township and it is affected by high unemployment and poverty while 
Beacon Bay residents enjoy the upmarket lifestyle of the high income earners. 
According to Gumede (2008, p.15), the metaphor of two economies is seen as a 
short hand for socio-economic dualism: a dominant first economy that is at the 
cutting edge, globally integrated. Alongside this economy is another that is 
marginalised, exists at the edges, consists of large numbers of the unemployed and 
the unemployable and does not benefit from progress in the first economy and it is 
known as the second economy. 
The other source of data is the few managers in ESKOM in East London office and 
Buffalo City municipality in the East London office. 
According to ESKOM Southern Region Intranet (2011), the Engineering department 
is made up of the following departments, Field Services, Network Services, ED, 
MEW, Capital Programme and Risk department. The Sales and Customer Service 
(CS) department comprises    CS Area Managers, Sales and Marketing, Pricing, 
Electrification and Contact Centre Managers. (ESKOM Southern Region Intranet, 
2011). The total number of managers and engineers also known as M and P bands 
(Managers and Professionals) in ESKOM Distribution; East London is forty five. 
For this study, the targeted population is the thirty five owners of Solar Water 
Heaters who stay in Mdantsane and the fifty five from the Beacon Bay residents with 
Solar Water Heaters. Another targeted population is a total of three Capital 
Programme managers from ESKOM; three Customer Services managers from 
ESKOM and the two managers from BCMM. 
3.5 DATA COLLECTION AND DATA ANALYSIS  
3.5.1 Data collection 
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The data collection methods comprise Sampling; Secondary including Primary data; 
Observations; Interviews and Questionnaires (Saunders, Lewis and Thornhill, 2009).    
For the purpose of this study, the sampling data collection method will be used.  
3.5.1.1 Sampling Methods 
 
Bartlett, Kotrlik and Higins (2001, p.43) argue that the common goal of survey 
research is to collect data representative of a population. The researcher uses 
information gathered from the survey to generalise findings from a drawn sample 
back to a population, within the limits of random error. 
Degu and Yigzaw (2006) argue that sampling involves the selection of a number of 
study units from a defined study population. Since the population is too large for a 
researcher to consider collecting information from all its members, the researcher 
has to select a sample of individuals and ensure that the sample is representative of 
the population (Degu and Yigzaw, 2006).  
Welman and Kruger (2001) argue that there are two types of samples. There is 
probability sampling and the non-probability sampling. The probability samples are 
simple random samples, stratified random samples, systematic samples and cluster 
samples. The non-probability samples are accidental or incidental samples, 
purposive samples, quota samples and snowball samples.  
The purposive sampling signifies that sampling is seen as a series of strategic 
choices about, with whom, where and how to conduct a research (Palys, 2008). 
For this study, the purposive sample was drawn from the targeted population of thirty 
five owners of Solar Water Heaters who stay in Mdantsane and fifty five from the 
Beacon Bay residents with Solar Water Heaters. Another targeted population is a 
total of three Capital Programme managers from ESKOM; three Customer Services 
managers from ESKOM and the two managers from BCMM. The purposive sampling 
is considered more appropriate when the population is small and a known 
characteristic of it is to be studied intensively (Kothari, 2004). 
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The main purpose for sampling was to acquire data that could be used to assess 
whether SWHs can be used as an alternative source of energy in alleviating power 
shortages in the Buffalo City Metropolitan Municipality.  
The three Capital Programme Managers from ESKOM; three Customer Services 
Managers from ESKOM and the two managers from BCMM were sampled with the 
aim of sourcing data in terms of plans that are in place to run projects for Solar 
Water Heaters installation as well as Demand Side Management and their 
experience or perception about the effectiveness of Solar Water Heaters (SWHs) in 
terms of saving electricity used at each household with an installed SWHs. The 
sample size is decided by a researcher based on the level of accuracy acceptable 
and the confidence level of the researcher (Collis and Hussey, 2003). 
3.5.1.2 Interviews  
 
Henning, Van Rensburg and Smit (2004, p.50) posit that the research interviews are 
but one of many types of interviews and all of which assume that the individual’s 
perspective is an important part of the fabric of society and of the  joint knowledge of 
social processes and of the human condition. Furthermore, when the standardised 
interviews are used as a mechanism to strict principles of objectivity and neutrality, it 
will yield information that represents reality more or less as it is through the response 
of an interviewee (Henning, Van Rensburg and Smit, 2004, p.50).  
Silverman (2004, p.140) argues that interviews are a neutral means of extracting 
information since interviewers ask question and the respondents provide answers. 
Saunders, Lewis and Thornhill (2009) argue that the interviewer commences with a 
set of interview themes but prepares to vary the order in which questions are asked 
and to ask new questions in the context of the research question. The authors further 
state that Interviews are divided into unstructured; semi-structured; structured and 
focus groups (Saunders, Lewis and Thornhill, 2009).  
In line with these authors, this study pursued the semi-structured interviews. These 
interviews were conducted in order to source data from the selected few managers 
of ESKOM and Buffalo City Metropolitan Municipality in East London. When 
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researchers conduct the semi-structured interviews, they draft questionnaires with 
open ended questions and ask all the respondents the same questions but not 
necessarily in the same order (Morse and Richards, 2002).   
Semi-structured Interviews 
 
According to the researchers Leedy and Omrod (2010) in a semi-structured 
interview, the research may follow the standard questions with one or more 
individually tailored questions to get clarification or probe a person’s reasoning. 
When researchers conduct the semi-structured interviews, they draft questionnaires 
with open ended questions and ask all the respondents the same questions but not 
necessarily in the same order (Morse and Richards, 2002).   
Qu and Dumay (2011) argue that the semi-structured interview involves some 
prepared questions guided by some identified themes by the researcher that are in a 
consistent and systematic manner. The questions are interposed with probes that 
are designed to elicit more elaborate responses from the respondents (Qu and 
Dumay, 2011).  
For the purpose of this study a semi-structured interview research method was used 
to collect data from the following respondents: three Capital Programme managers 
from ESKOM; three Customer Services managers from ESKOM and the two 
managers from BCMM were interviewed in order to be able to assess whether there 
are plans in place to install SWHs in the BCMM in order to alleviate power 
shortages. 
3.5.1.3 Designing of Questionnaires 
The research questionnaires were verified for accuracy by the researcher’s 
supervisor before the structured questionnaires were sent to the respondents and 
before the semi-structured questionnaires were used for interviewing respondents. 
The questionnaires were used to source information from all the respondents. The 
questions that are listed on the questionnaire are based on the secondary research 
questions (RQ) that are listed on the Consistency Matrix. There are few questions 
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added that are aimed at sourcing more information from the respondents in a 
qualitative study. A questionnaire is a set of prepared set of questions used by 
respondents or interviewers to record answers (Hair-Junior, Money, Samouel and 
Page, 2007). 
It is always advisable that the researcher should ask questions in a logical order by 
moving from general to specific questions. This method is known as funnelling (Collis 
and Hussey, 2009). 
Questionnaires are one of the most widely used techniques. Furthermore, a 
questionnaire is a tool used to find answers from those respondents with opinions 
and experience that the researcher is interested to solicit (Blaxter, Hughes and Tight, 
2010). 
For the purpose of acquiring quantitative data, the researcher used questionnaires to 
collect data from the respondents that comprised  a sample of thirty five owners of 
Solar Water Heaters who stay in Mdantsane; fifty five Beacon Bay residents that own 
Solar Water Heaters.  
Scaling techniques are made up of comparative and non-comparative scales. The 
non-comparative scales consist of continuous rating scales and itemised rating 
scales. The examples of itemised rating scales are Likert scale, the semantic 
differential scale and the stapel scale. In the Likert scale, the respondents are asked 
to indicate their degree of agreement or disagreement with the phrases on a 
symmetric agree-disagree scale. Several statements can be given, but the 
respondent has the same set of response options, thus reducing confusion (Cant, 
Gerber-Nel, Nel and Kotze, 2003, pp. 140-141).  In line with above authors, data 
were sourced from the sample of thirty five owners of Solar Water Heaters who stay 
in Mdantsane and fifty five Beacon Bay residents that own Solar Water Heaters with 
the aid of a structured questionnaire with a Likert scale in an order of 1 to 5 and 
ranging from: 
1 = Strongly disagree,  
2 = Disagree,  
3 = Neither,  
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4 = Agree and 
5 = Strongly agree. 
The researcher first visited Mdantsane and Beacon Bay households to search for 
SWHs as they are visible to the public since they are installed on top of the roofs of 
households.  
The purpose for the visit to Mdantsane and Beacon Bay residences was to get 
house owners’ approval and support for this research. The researcher requested 
them to complete the questionnaire at their own time and also to phone the 
researcher to collecting it once fully completed. The aim for this exercise was to 
collect a quantitative data for this research. The questionnaire was signed by the 
researcher and the name of the business school and the researcher’s supervisor’s 
names were recorded on it.  
The methods of communication used were through the use of cellular phones, 
emails and face-to-face contact with respondents. The researcher gave respondents 
a maximum of one week to complete the questionnaire. A short text messaging 
(sms) was sent by the respondents to the researcher as well as the email to report 
that the forms are ready for collection. 
The questionnaires provided a section for the respondents to write their names, 
addresses and contact details. The researcher had also explained in the research 
question that the purpose for this study was to analyse whether SWHs save 
electricity.  
For the purpose of acquiring qualitative data, the open ended questions were used 
on the interview questionnaire. 
The respondents that formed part of a smaller sample size of three Capital 
Programme managers from ESKOM; three Customer Services managers from 
ESKOM and the two managers from BCMM were interviewed through the personal 
semi-structured interviews (Dawson, 2002). 
An appointment date was set with the selected managers and interviews conducted 
after the researcher received their consent. The semi-structured interviews were 
conducted with the aid of a questionnaire that had a set of thirty five standard open 
58 
 
 
 
ended questions.  Greenfield (2002, p.211) argues that in a standardised open-
ended interview, the exact wording and sequence of questions are determined.  
The researcher phoned and submitted an electronic appointment to the General 
Manager of Eskom in the Eastern Cape Operating Unit and to the General Manager 
for the Buffalo City Metropolitan Municipality Engineering Services. The 
questionnaire was attached and the target population was mentioned. The purpose 
for this exercise was to first attain their consent and support from the General 
managers and their managers and to allow the researcher an access to both entities 
and also to allow time for interviews to be conducted to the following managers; 
three Capital Programme managers from ESKOM; three Customer Services 
managers from ESKOM and the two managers from BCMM during their spare time.  
3.5.2 Data analysis 
Johnson and Onwuegbuzie (2004, p.22) argue that the mixed methods research 
process model incorporates seven-stage conceptualisation of the mixed methods 
data analysis process. According to these authors, the seven data analysis stages 
are as follows:  data reduction, data display, data transformation, data correlation, 
data consolidation and data comparison and data integration. 
Onwuegbuzie and Leech (2006, p.491) conceptualised that when analysing 
quantitative and qualitative data within a mixed methods framework, researchers 
undergo at least some of the following seven stages:  data reduction, data display, 
data transformation, data correlation, data consolidation, data comparison and data 
integration (Onwuegbuzie and Leech, 2006). 
3.5.2.1 Data reduction  
 
Data reduction involves reducing the dimensionality of the qualitative data (e.g., via 
exploratory thematic analysis, memoing) and quantitative data (e.g., via descriptive 
statistics, exploratory factor analysis, cluster analysis). 
The researcher reduced data and irrelevant data were discarded in the quantitative 
data analysis method. The quantitative data were analysed by using the descriptive 
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research statistical tool that allows data analysis using the central tendency, the 
mean and the mode. 
3.5.2.2 Data display 
 
This involves describing pictorially the qualitative data (e.g., matrices, charts, graphs, 
networks, lists, rubrics and Venn diagrams) and quantitative data (e.g., tables, 
graphs).  This research data will be displayed with the aid of tables for qualitative 
data analysis and graphs for reporting the quantitative data analysis. 
3.5.2.3 Data correlation 
  
This involves quantitative data being correlated with qualitised data or qualitative 
data being correlated with quantitised. This research compared quantitative and 
qualitative data in terms of numbers in terms of frequency of responses for the same 
question. In a qualitative data coding unit of the frequency of themes such as 
electricity power savings, return on investment, SWH longer life span and others 
were used through the implementation of the content analysis. 
3.5.2.4 Data consolidation 
 
Data consolidation happens wherein both quantitative and qualitative data were 
combined to create new or consolidated variables or data sets. The mixed research 
data will be consolidated after a descriptive stat analysis and content analysis are 
concluded.  
3.5.2.5 Data comparison  
 
It involves comparing data from the qualitative and quantitative data sources. When 
the mixed methods research data collection is completed, it will be analysed to test 
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whether it answers the research question. A report will be produced thereafter and it 
will be recorded in chapter four below. 
3.5.2.6 Data integration is the final stage 
 Data integration happens whereby both quantitative and qualitative data were 
integrated into either a coherent whole or two separate sets (i.e., qualitative and 
quantitative) of coherent wholes. 
Since this research used a mixed method for sourcing and analysing data, Data 
were integrated in order to produce one finding that was addressed by both data 
sourcing methodologies. 
This research has excluded data transformation stage since it does not have any 
relevance to this study and implemented only six out of seven stages of analysing 
data. The data collection was done through sending a questionnaire with closed 
ended questions that had to be answered by respondents in Mdantsane and Beacon 
Bay. The semi-structured interviews were conducted with managers in ESKOM and 
Buffalo City Metropolitan Municipality in East London. The researcher will make use 
of the statistician at the Nelson Mandela Metropolitan University in analysing data 
using Excel functions from the computer software. 
3.6 VALIDITY AND RELIABILITY OF THE MEASURING INSTRUMENTS 
 
Saunders, Lewis and Thornhill (2009) argue that in order for a researcher to reduce 
chances of getting means, attention has to be paid to two particular emphases on 
research design: reliability and validity. 
For the purpose of this study, the credibility of research findings from the survey on 
the sample taken from Mdantsane and Beacon Bay SWH owners and also from the 
survey conducted on the sample of managers at the BCMM and ESKOM will be 
affirmed by confirming validity of data and by ensuring its reliability. This will be 
achieved by first getting approval of both structured and unstructured questionnaires 
from the researcher’s supervisor. 
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3.6.1 Reliability 
 
According to Saunders, Lewis and Thornhill (2009), reliability refers to the extent to 
which data collection technique or analysis will yield consistent findings. 
Pellissier (2007, p.12) agrees with Saunders, Lewis and Thornhill (2009) as well as 
Silverman (2004) in their definition of reliability as the degree to which an 
assessment or instrument consistently measures an attribute. 
The participants were requested to include their contact details on their responses to 
the questionnaire in order for them to be traceable. This way is another way of 
confirming reliability of data collected. 
For the purpose of this research, the approval of the research questionnaires by the 
researcher’s supervisor will serve two purposes, firstly, the validating of data and 
secondly confirming reliability of data sourced from the respondents from Mdantsane 
and Beacon Bay Solar Water Heater owners and from the managers of ESKOM and 
Buffalo City Metropolitan Municipality.  
3.6.2 Validity 
 
Validity is used to determine whether the findings are accurate from the standpoint of 
the researcher, the participant, or the readers of information (Creswell, 2003). 
Silverman (2004) argues that the validity of research is concerned with the 
interpretation of observation whether or not the researcher is calling what is 
measured by the right name. In addition, an example is in connection with the 
responses to the questionnaires that can be more or less valid representation of the 
underlying social phenomenon such as the respondent’s attitude or values 
(Silverman, 2004). 
In this study, the research methodology used is a mixed method research. The 
qualitative and quantitative research questions will be in a form of a questionnaire 
with open ended semi-structured and closed structured questions. The accuracy of 
data collected and analysed was confirmed by the approval of the questions in the 
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questionnaires by the researcher’s supervisor before a questionnaire was used for 
data collection. The verification was conducted to test for consistency in the 
questionnaire and whether it is aligned to the research question. The self-
administered and structured questionnaire was sent to the respondents that 
constituted the sample taken from Mdantsane and Beacon Bay households.  
The semi-structured questionnaire was used to conduct interviews for ESKOM and 
BCMM management team. 
3.7 CONCLUSION 
 
This chapter reported on the research design and methodology used in sourcing and 
analysing data. The research method chosen and used for this study was the mixed 
methods research methodology. The qualitative and quantitative data were collected 
and analysed. The respondents that were given questionnaires and those that were 
interviewed were used as the source for data acquisition and analysis.  
The respondents that were issued with questionnaires to complete were the home 
owners that use Solar Water Heaters in Beacon Bay and in Mdantsane households 
in East London. The respondents that were interviewed with the aid of the semi-
structured interviews were the different mix of talented engineers and managers in 
ESKOM and in the Buffalo City Metropolitan Municipality in the East London offices. 
Data analyses were conducted with the aid of descriptive tools that tested the central 
tendency, the mean and the mode of a quantitative data. The qualitative data 
analysis was conducted by using coding units during a content analysis. The results 
from data analysis are reported in the next chapter. 
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CHAPTER FOUR 
SAMPLE, ANALYSIS AND INTERPRETATION OF DATA  
4.1 INTRODUCTION 
 
In Chapter Three, the focus was on the research design and methodology of the 
research that was adopted for this study. The questionnaires were used for collecting 
data in order for the researcher to conduct the empirical study. The types of 
questionnaires used were semi-structured and self-administered structured 
questionnaires. This chapter will present the analysis and interpretation of the results 
of data collected with the aid of the questionnaires. The questionnaires will be 
annexed under the list of annexures in the last pages of this research report. The 
responses from the respondents will be analysed with the intention of assessing the 
total number of respondents and their demographics and a report will be produced. 
Data will be analysed with the aid of tables and graphs. The tables and graphs are 
presented in this chapter and are also listed under the list of tables and under the list 
of figures. The central tendencies of a descriptive statistics such as the mean, mode 
and median will be reported per analysed questionnaire or response for the 
quantitative data using tables. This will be followed by interpretation of data. The 
findings derived from analysing and interpreting data will be reported in the next 
chapter followed by the recommendations and conclusions. This section will be used 
to analyse the following sub-question: 
Sub-question four: 
What are the perceived characteristics required for successful implementation of 
renewable energy in the Buffalo City Metropolitan Municipality? 
4.2 ANALYSIS AND INTERPRETATION OF DATA IN THE MIXED METHODS 
RESEARCH 
 
Cameron and Molina-Azorin (2011, p.257) define mixed methods research as a 
research design with philosophical assumptions as well as methods of inquiry. As a 
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methodology, it involves philosophical assumptions that guide the direction of the 
collection and analysis of data and the mixture of qualitative and quantitative data in 
a single study or series of studies. Its central premise is that the uses of quantitative 
and qualitative approaches in combination provide a better understanding of 
research problems than either approach alone (Cameron and Molina-Azorin, 2011, 
p.257). 
Johnson and Onwuegbuzie (2004, p.22) argue that the mixed methods research 
process model incorporates a seven-stage conceptualisation of the mixed methods 
data analysis process. According to these authors, the seven data analysis stages 
are as follows:  data reduction, data display, data transformation, data correlation, 
data consolidation and data comparison and data integration. 
This research has excluded the data transformation stage since it does not have any 
relevance to this study and implemented only six out of seven stages of analysing 
data. The data collection was done through sending a questionnaire with closed 
questions that had to be answered by respondents in Mdantsane and Beacon Bay. 
The semi-structured interviews were conducted with managers in ESKOM and 
Buffalo City Metropolitan Municipality in East London. The researcher analysed data 
using Excel functions from the computer software. The results were approved by the 
supervisor and by the statistician at the Nelson Mandela Metropolitan University. 
4.2.1 Analysis of the questionnaires  
The approach followed in this section was to first report on the number of 
questionnaires sent out and the number of questionnaires collected for both 
quantitative and qualitative data collection. 
Questionnaires are one of the most widely used techniques in collecting data. 
Furthermore, a questionnaire is a tool used to find answers from those respondents 
with opinions and experience that the researcher is interested to solicit (Blaxter, 
Hughes and Tight, 2010). 
There were two types of questionnaires used for collecting data in this study. The 
first types of questionnaires were self-administered structured questionnaires that 
used a Likert scale that had a range of 1 to 5. 1 = strongly disagree, 2 = disagree, 3 
= neutral, 4 = agree and 5 = strongly agree. The respondents had to respond by 
65 
 
 
 
choosing only one answer from the scale of 1 to 5. These types of questionnaires 
were used to collect quantitative data. The second questionnaires were semi-
structured open-ended interview questionnaires that were used for collecting 
qualitative data through interviews once consent was granted by the respondent and 
his or her manager. 
4.2.1.1 Analysis of self-administered structured questionnaires used for quantitative 
data acquisition. 
TABLE 4.1: THE TOTAL RESPONSES RECEIVED AS A PERCENTAGE OF 
POPULATION. 
Respondents. Number of 
Responses  
 
(Sample=n). 
Number of 
questionnaires 
Distributed  
(Population=N). 
 Percentage 
responded. 
     
Mdantsane Households 
with SWHs 
21 35  60% 
     
Beacon Bay Households 
with SWHs 
26 65  40% 
Total Number of responses 47 100  47% 
 
Table 4.1 indicates that the response rate was 47%.The results are based on 47 
responses out of 100 research questionnaires that were sent out. The respondents 
are a sample that was sourced from a population of thirty five owners of Solar Water 
Heaters who stay in Mdantsane and sixty five Beacon Bay residents that own Solar 
Water Heaters. 
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The following section 4.2.2 reports on quantitative data that have been analysed and 
interpreted. 
4.2.2 Quantitative data analysis and interpretation 
The quantitative data were analysed by using the descriptive research statistical tool 
that allows data analysis using the central tendency, the mean and the mode. 
According to Evans (2010, p.62) descriptive Statistics refers to a collection of 
quantitative measures and ways of describing data. This includes measures of 
central tendency (mean, median, mode and proportion) measures of dispersion 
(range, variance and standard deviation) and frequency distribution and histogram. 
Furthermore, measures of central tendency provide estimates of a single value that 
in some fashion represents centering of the entire set of data. 
The mean is the average; it is the sum of observations divided by the number of 
observations (Evans, 2010, p.62).For this study the mean will be used to measure 
the degree of agreement or disagreement of the respondents with the statement. 
The mean values between 1 and 1.9 indicate that respondents strongly disagree and 
between 2 and 2.9, it will indicate that the respondents disagreed with the statement. 
The mean values between 3.1 and 4 indicate that the respondents agree with the 
statement and between 4.1 and 5 it will indicate that the respondents strongly agree. 
Evans (2010, p.64) states that, the median is the middle value when the data were 
arranged from the smallest values to the largest values. This data analysis will not 
use the median for analysing it central tendency since this data is not arranged from 
smallest to the largest values. 
In addition, Evans (2010, p.64) argues that the mode is the observation that occurs 
most frequently. This study will use the mode to analyse data. When the mode is 1 
the result will be that the respondents strongly disagreed with the statement, when it 
is 2, the result will be that the respondents disagree with the statement, 3 neutral or 
not sure or undecided, 4 will indicate that the respondents agree with the statement 
and 5 the mode will indicate that the respondents strongly agree with the statement. 
This study will also use percentages instead of proportion (Evans, 2010, p.62) to 
compare the degree of agreement and disagreement with each statement. 
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The following questions were asked on the structured questionnaires. 
RQ 1: to what extent do you agree with the following statements in terms of solar 
water heaters installation and utilisation in BCMM?   
1.1. To what extent do you agree that Solar Water Heaters (SWHs) are marketed to 
the community in the Buffalo City Metropolitan Municipality (BCMM)? 
1.2. To what extent do you agree that there is a project in place for installing SWHs 
in Mdantsane and Beacon Bay?  
1.3. To what extent do you agree that SWHs save electricity power in the 
household?  
1.4. To what extent do you agree that it is disadvantageous to install SWHs in the 
household at the BCMM?  
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1.5. To what extent do you agree that SWHs lasts longer than other geysers?
 
The following data analysis is based on the tabulated data that is displayed on Table 
4.2 above. 
1.1. To what extent do you agree that Solar Water Heaters (SWHs) are marketed to 
the community in the Buffalo City Metropolitan Municipality (BCMM)? 
On average, 46.81% of the respondents disagree with question 1.1 above. The 
mean is 2.81 and the mode is 2.  
Beacon Bay respondents had a mean of 3.5 and a mode of 4 and 46.16% agreed 
that Solar Water Heaters (SWHs) are marketed to the community in the Buffalo City 
Metropolitan Municipality (BCMM).  
TABLE 4.2 TO WHAT EXTENT DO YOU AGREE WITH THE FOLLOWING 
STATEMENTS IN TERMS OF SOLAR WATER HEATERS 
INSTALLATION AND UTILISATION IN BCMM?
QUESTIONS 1.1 1.2 1.3 1.4 1.5 RQ1 (Average)
BEACON BAY
DISAGREE 26.92 42.31 3.85 76.92 15.38 33.08
AGREE 46.15 23.08 88.46 11.54 26.92 39.23
NEUTRAL 26.92 34.62 7.69 11.54 57.69 27.69
MEAN 3.50 2.92 4.92 1.92 3.42 3.33
MODE 4.00 3.00 5.00 1.00 3.00 3.20
MDANTSANE
DISAGREE 71.43 71.43 0.00 100.00 4.76 49.52
AGREE 23.81 23.81 95.24 0.00 80.95 44.76
NEUTRAL 4.76 4.76 4.76 0.00 14.29 5.71
MEAN 2.29 2.38 4.24 1.81 3.76 2.90
MODE 2.00 2.00 4.00 2.00 4.00 2.80
COMBINED BEACON BAY AND MDANTSANE
DISAGREE 46.81 55.32 2.13 87.23 10.64 40.43
AGREE 36.17 23.40 91.49 6.38 51.06 41.70
NEUTRAL 17.02 21.28 6.38 6.38 38.30 17.87
MEAN 2.81 2.55 4.40 1.79 3.43 3.00
MODE 2.00 2.00 5.00 1.00 4.00 2.80
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 Mdantsane respondents had a mean of 2.29 and a mode of 2 and 71.43% 
disagreed that Solar Water Heaters (SWHs) are marketed to the community in the 
Buffalo City Metropolitan Municipality (BCMM). This means that SWHs are not 
marketed to the communities that reside in Mdantsane in the BCMM. 
1.2. To what extent do you agree that there is a project in place for installing SWHs 
in Mdantsane and Beacon Bay?  
On average, 55.2% of respondents disagree with question 1.2 above. The mean is 
2.55 and the mode is 2.  
Beacon Bay respondents had a mean of 2.92 and a mode of 3 and 42.31% 
disagreed that there is a project in place for installing SWHs in Mdantsane and 
Beacon Bay.   
Mdantsane respondents had a mean of 2.38 and a mode of 2 and 71.43% disagreed 
that there is a project in place for installing SWHs in Mdantsane and Beacon Bay. 
These results confirmed that there is no project in place for installing SWHs in 
Mdantsane and Beacon Bay, specifically in Mdantsane. 
1.3. To what extent do you agree that SWHs save electricity power in the 
household?  
On average 91.49 40.43% of respondents agree that SWHs save electricity power in 
the household.  
Beacon Bay respondents had a mean of 4.40 and the mode was 5. The mean of 
4.92 and the mode of 5 and 88.46% agree that SWHs save electricity power in the 
household. 
 Mdantsane respondents had a mean of 4.24 and the mode of 4 and 95.24% agreed 
that SWHs save electricity power in the household. The difference in the mean is 
very small. This means that both upmarket, Beacon Bay and lower market, 
Mdantsane respondents agree that SWHs save electricity.  
1.4. To what extent do you agree that it is disadvantageous to install SWHs in the 
household at the BCMM? 
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On average 87.24% of respondents disagreed that it is disadvantageous to install 
SWHs in the household at the BCMM. The mean was 1.79 and the mode is 1. 
 Beacon Bay respondents had a mean of 1.92 and a mode of 1 and also 77.01% of 
them disagreed that it is disadvantageous to install SWHs in the household at the 
BCMM.  
Mdantsane respondents had a mean of 1.81 and the mode of 2 and 99.80% of them 
disagreed that it is disadvantageous to install SWHs in the household at the BCMM.  
1.5. To what extent do you agree that SWHs lasts longer than other geysers? 
On average 51.06% of the respondents agree that SWHs lasts longer than other 
geysers. The mean is 3.43 and the mode is 4.  
Mdantsane respondents had a mean of 3.76 and the mode of 4 and 80.95% of 
Mdantsane respondents agreed that SWHs last longer than other geysers.  
Beacon Bay respondents had a mean of 3.42 and a mode of 3 and 57.69% was 
neutral or undecided in terms of whether SWHs last longer than other geysers. The 
respondents from the upmarket residential area are slightly above unsure or neutral 
level. 
In summary 
On average 41.47% of respondents agreed that solar water heaters installation and 
utilisation in BCMM is marketed, the projects are in place, SWHs save electricity, it is 
disadvantageous to install SWHs and that, SWHs lasts longer than other geysers. 
About 40.43 of them disagreed with this statement and only 17.7% neutral. 
On average, 49.42% of Mdantsane respondents disagreed that SWHs are marketed 
in the BCMM and there are projects in place for installing SWHs, SWHs save 
electricity, it is disadvantageous to install SWHs and that SWHs lasts longer than 
other geysers, About 44.76% agreed with this statement and only 5.71 were neutral. 
On average, 39, 23% of Beacon Bay respondents agreed that solar water heaters 
installation and utilisation in BCMM is marketed, the projects are in place, SWHs 
save electricity, it is disadvantageous to install SWHs and that, SWHs lasts longer 
than other geysers. About 33.08% of these respondents disagreed with above 
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statement and 27.69% neutral. This means that it will take too long to alleviate power 
shortage in the BCMM. 
The following questions were asked in the structured questionnaires. 
RQ 2: To what extent do you agree with the following statements in terms of solar 
water heaters installation cost in the BCMM?    
2.1. To what extent do you agree that The Demand Side Management (DSM) is 
implemented at the BCMM? 
2.2. To what extent do you agree that ESKOM supports households that want to buy 
SWH from the suppliers? 
2.3. To what extent do you agree that SWHs suppliers are available in East London? 
 
TABLE 4.3 TO WHAT EXTENT DO YOU AGREE WITH
 THE FOLLOWING STATEMENTS IN TERM
 OF SOLAR WATER HEATERS
 INSTALLATION COST IN THE BCMM?
QUESTIONS 2.1 2.2 2.3 RQ2 (Average)
BEACON BAY
DISAGREE 15.38 7.69 3.85 15.08
AGREE 34.62 80.77 88.46 54.00
NEUTRAL 50.00 11.54 7.69 30.92
MEAN 3.42 4.50 4.79 3.89
MODE 3.00 5.00 5.00 3.84
MDANTSANE
DISAGREE 14.29 0.00 0.00 13.71
AGREE 52.38 90.48 95.24 72.76
NEUTRAL 33.33 9.52 4.76 13.52
MEAN 3.38 4.05 4.14 3.65
MODE 4.00 4.00 4.00 3.76
COMBINED BEACON BAY AND MDANTSANE
DISAGREE 14.89 4.26 2.13 14.47
AGREE 42.55 85.11 91.49 62.38
NEUTRAL 42.55 10.64 6.38 23.15
MEAN 3.26 4.11 4.30 3.62
MODE 3.00 4.00 4.00 3.56
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The following data analysis is based on the tabulated data that is displayed on Table 
4.3 above. 
2.1. To what extent do you agree that The Demand Side Management (DSM) is 
implemented at the BCMM? 
On average, 42.55% of respondents agreed that The Demand Side Management 
(DSM) is implemented at the BCMM and the other 42.55% is neutral only 14.89% 
that disagreed with this statement. Since the mean is 3.26 and the mode 3 the 
respondents tends to be neutral than agreeing or disagreeing with this question on 
2.1 above. 
On average, 52.38 of Mdantsane respondents agreed that The Demand Side 
Management (DSM) is implemented at the BCMM. The mean is 3.38 and the mode 
is 4 this means that the majority of respondents agree, while 33.33% was neutral 
and only 14.39% disagreed with the statement on 2.1 above. 
On average, 50% of Beacon Bay respondents were neutral about this question.34.62 
agreed and 15.38 disagreed with above question 2.1. 
2.2. To what extent do you agree that ESKOM supports households that want to buy 
SWH from the suppliers? 
On average, 85.11% of the respondents agreed that ESKOM supports households 
that want to buy SWH from the suppliers. This is confirmed by the e mean of 4.11 
and the mode of 4. 
On average, 90.48% of Mdantsane respondents agreed that ESKOM supports 
households that want to buy SWH from the suppliers. This is supported by the mean 
of 4.05 and the mode of 4. 
On average, 80.77% of Beacon Bay respondents agreed that ESKOM supports 
households that want to buy SWH from the suppliers. This is supported by the mean 
of 4.5 and the mode of 5.  
2.3. To what extent do you agree that SWHs suppliers are available in East London? 
On average, 91.49% of the respondents agreed that SWHs suppliers are available in 
East London. This is confirmed by the mean of 4.3 and the mode of 4. 
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On average, 95.24% of Mdantsane respondents agreed that SWHs suppliers are 
available in East London. The mean of 4.14 and the mode of 4 also tend towards 
strongly agreeing with this statement on 2.3 above. 
On average, 88.46% of   Beacon Bay respondents agreed that SWHs suppliers are 
available in East London. The mean of 4.79 and the mode of 5 also tend towards 
strongly agreeing with this statement on 2.3 above. 
Summary 
There are huge percentages of Beacon Bay respondents that agree that DSM is 
implemented in the BCMM. All the respondents strongly agree that ESKOM supports 
households that want to buy SWH from the suppliers and strongly agree that SWHs 
suppliers are available in East London. On average 42.38% of respondents agree 
that Solar Water heater installation cost is covered by Eskom and that there are 
SWHs suppliers in East London. Most respondents are undecided about 
implementation of the Demand Side Management (DSM) in the BCMM. 
The following questions were asked on the structured questionnaires: 
RQ 3: To what extent do you agree with the following statements in terms of Solar 
Water Heaters in keeping water hot for a long time and its safety? 
3.1. To what extent do you agree that in winter, your SWH keeps water hot during 
the day and night?  
3.2. To what extent do you agree that in winter, SWH owners switch over to the 
conventional electric geysers?  
3.3. To what extent do you agree that SWHs store more water relative to the 
conventional electric heaters? 
3.4. To what extent do you agree that there is no risk of radiation or electric shock 
when you use SWHs? 
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The following data analysis is based on the tabulated data that is displayed on Table 
4.4 above. 
3.1. To what extent do you agree that in winter, your SWH keeps water hot during 
the day and night? 
On average, 65.96% of respondents agreed that in winter, SWHs keep water hot 
during the day and night. The mean of 3.43 and the mode of4 confirms that all the 
respondents agreed with the statement on 3.1 above. 
On average, 80.95% of Mdantsane respondents agree that in winter SWHs keep 
water hot during the day and night. The mean of 3.67 and the mode of 4 signal that, 
most of these respondents agreed with above statement. 
TABLE 4.4 TO WHAT EXTENT DO YOU AGREE WITH THE 
FOLLOWING STATEMENTS IN TERMS OF 
SOLAR WATER HEATERS IN KEEPING WATER HO  
FOR A LONG TIME AND ITS SAFETY?
QUESTIONS 3.1 3.2 3.3 3.4 RQ3 (Average)
BEACON BAY
DISAGREE 26.92 46.15 30.77 11.54 26.09
AGREE 53.85 38.46 19.23 80.77 49.26
NEUTRAL 19.23 15.38 50.00 7.69 24.65
MEAN 3.50 3.29 2.92 4.38 3.60
MODE 4.00 2.00 3.00 5.00 3.57
MDANTSANE
DISAGREE 19.05 85.71 71.43 0.00 37.98
AGREE 80.95 9.52 23.81 100.00 57.41
NEUTRAL 0.00 4.76 4.76 0.00 4.61
MEAN 3.67 2.14 2.52 4.33 3.26
MODE 4.00 2.00 2.00 4.00 3.15
COMBINED BEACON BAY AND MDANTSANE
DISAGREE 23.40 63.83 48.94 6.38 31.40
AGREE 65.96 25.53 21.28 89.36 52.90
NEUTRAL 10.64 10.64 29.79 4.26 15.69
MEAN 3.43 2.64 2.62 4.17 3.29
MODE 4.00 2.00 2.00 4.00 3.11
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On average, 53.85% of Beacon Bay respondents agreed that in winter, SWHs keep 
water hot during the day and night. 
3.2. To what extent do you agree that in winter, SWH owners switch over to the 
conventional electric geysers?  
On average, 63.83% of respondents disagreed that in winter, SWH owners switch 
over to the conventional electric geysers. The mean of 2.64 and the mode of 2 
demonstrate that most of respondents disagree with above statement. 
On average, 85.72% of Mdantsane respondents disagreed that in winter, SWH 
owners switch over to the conventional electric geysers. The mean is 2.14 and the 
mode is 2 and both measures of central tendency align with the high percentage of 
Mdantsane respondents that disagreed with this statement. 
On average, 45.16% of Beacon Bay respondents disagree with that in winter, SWH 
owners switch over to the conventional electric geysers. The mean is 3.29 and the 
mode is 2. The mode of 2 aligns well with the respondents that disagreed, but the 
mean is in the range of agree. This happened because the percentage agreed is 
higher too at 38.46%.the difference is only 7%.  
3.3. To what extent do you agree that SWHs store more water relative to the 
conventional electric heaters? 
On average, 48.94% of respondents disagreed that SWHs store more water relative 
to the conventional electric heaters. The mean of 2.62 and the mode of 2 indicate 
that the respondents disagree with question 3.3 above. 
On average, 71.43% of Mdantsane respondents disagreed that SWHs store more 
water relative to the conventional electric heaters. The mean of 2.52 and the mode of 
2 indicated that the respondents disagreed with question 3.3 above. 
On average, 50% of Beacon Bay respondents are neutral and 30.77% of them 
disagreed that SWHs store more water relative to the conventional electric heaters. 
This neutral response is affirmed by the central tendencies since the mean is  2.92 
between disagree and neutral and it is closer to neutral while the mode is 3 and it 
confirms neutral or undecided respondents to question 3.3 above.  
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3.4. To what extent do you agree that there is no risk of radiation or electric shock 
when you use SWHs? 
On average, 89.36% of respondents agreed that there is no risk of radiation or 
electric shock when the user uses SWHs.  The mean of 4.17 and the mode of 4 
confirmed that all the respondents agreed with question 3.4 above. 
On average, 100% of Mdantsane respondents agreed that there is no risk of 
radiation or electric shock when households use SWHs. The mean was 4.33 and the 
mode was 4. Both central tendencies are high and this indicated that Mdantsane 
respondents agreed with question 3.4 above. 
On average, 80.77% of Beacon Bay respondents agreed that there is no risk of 
radiation or electric shock when households use SWHs. The mean of 4.38 and the 
mode of 5 indicated that Beacon Bay respondents strongly agreed that there is no 
risk of radiation or electric shock when households use SWHs. 
Summary 
On average, 52.9% of respondents agreed that Solar Water Heaters keep water hot 
for a long time and it is safe to use. The  mean of 3.29 and the mode of 3.11 
demonstrated that all the respondents agree that Solar Water Heaters keep water 
hot for a long time and it is safe to use it.  
On average, 57.41% of Mdantsane respondents agreed that Solar Water Heaters 
keep water hot for a long time and it is safe to use it. The mean was 3.26 and the 
mode was 3.15. The central tendencies revealed that Mdantsane respondents 
agreed with RQ 3 above. 
On average, 49.26% of Beacon Bay respondents agreed that Solar Water Heaters 
keep water hot for a long time and it is safe to use it. The mean of 3.6 and the mode 
of 3.57 also demonstrated the level of agreement by Beacon Bay respondents with 
RQ 3 above.    
The following questions were asked on the structured questionnaires: 
RQ 4: to what extent do you agree with the following statements in terms of 
electricity saving in the BCMM?  
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4.1. To what extent do you agree that the electricity power can be saved by installing 
Solar Water Heaters in the households? 
4.2. To what extent do you agree that ESKOM gives an incentive for purchasing a 
Solar Water Heater? 
4.3. To what extent do you agree that electricity saving can also be achieved by 
installing Heat Pumps? 
4.4. To what extent do you agree that electricity power can be saved by switching 
electric geyser off in the mornings and evenings? 
 
The following data analysis is based on the tabulated data that is displayed on Table 
4.5 above. 
TABLE 4.5 TO WHAT EXTENT DO YOU AGREE WITH THE 
FOLLOWING STATEMENTS IN TERMS OF 
ELECTRICITY SAVING IN THE BCMM?
QUESTIONS 4.1 4.2 4.3 4.4 RQ4 (Average)
BEACON BAY
DISAGREE 3.85 15.38 0.00 30.77 15.22
AGREE 84.62 80.77 50.00 53.85 63.70
NEUTRAL 11.54 3.85 50.00 15.38 21.08
MEAN 4.88 4.54 4.08 3.54 4.13
MODE 5.00 5.00 3.00 4.00 4.11
MDANTSANE
DISAGREE 0.00 0.00 0.00 4.76 8.55
AGREE 100.00 90.48 52.38 85.71 77.20
NEUTRAL 0.00 9.52 47.62 9.52 14.26
MEAN 4.33 4.05 3.62 3.90 3.83
MODE 4.00 4.00 3.00 4.00 3.63
COMBINED BEACON BAY AND MDANTSANE
DISAGREE 2.13 8.51 0.00 19.15 12.24
AGREE 91.49 85.11 51.06 68.09 69.73
NEUTRAL 6.38 6.38 48.94 12.77 18.03
MEAN 4.43 4.13 3.70 3.55 3.82
MODE 5.00 4.00 3.00 4.00 3.82
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4.1. To what extent do you agree that the electricity power can be saved by installing 
Solar Water Heaters in the households? 
On average, 91.49% of respondents agreed that electricity power can be saved by 
installing Solar Water Heaters in the households. The mean is 4.43 and the mode is 
5 this meant that all the respondents strongly agreed that electricity power can be 
saved by installing Solar Water Heaters in the households. 
On average 100% of Mdantsane respondents agreed that electricity power can be 
saved by installing Solar Water Heaters in the households. This was confirmed by 
the mean of 4.33 and a mode of 4. 
On average, 84.62% of the Beacon Bay respondents strongly agree that electricity 
power can be saved by installing Solar Water Heaters in the households. 
4.2. To what extent do you agree that ESKOM gives an incentive for purchasing a 
Solar Water Heater? 
On average, 85.11% of respondents agreed that ESKOM gives an incentive for 
purchasing a Solar Water Heater. The mean is 4.13 and the mode is 4. The mean of 
4.13 confirmed that some of the respondents strongly agreed with this question while 
most of them agreed that ESKOM gives an incentive for purchasing a Solar Water 
Heater. 
On average, 90.48% of Mdantsane respondents agreed that ESKOM gives an 
incentive for purchasing a Solar Water Heater.  The mean of 4.05 the mode of 4   
concur with question 4.2 above.  
 On average, 80.77% of all the respondents agreed that ESKOM gives an incentive 
for purchasing a Solar Water Heater. 
4.3. To what extent do you agree that electricity saving can also be achieved by 
installing Heat Pumps? 
On average, 51.06% of respondents agreed that electricity saving can also be 
achieved by installing Heat Pumps even though 48.9% are not sure whether 
electricity saving can also be achieved by installing Heat Pumps. The mean is 3.7 
means that although a high percentages of respondents agreed with the question 
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there is about 48.94% of the total respondents that are not sure and this is in line 
with the lack of marketing SWHs, Heat Pumps and others DSM equipment that was 
mentioned earlier in this study. 
On average, 52.38& of Mdantsane respondents agreed that electricity saving can 
also be achieved by installing Heat Pumps. The mean of 3.62 and the mode of 3 
indicated that most respondents are neutral about the question on whether electricity 
saving can also be achieved by installing Heat Pumps. This revealed the lack of 
marketing of DSM by BCMM since Heat Pumps and Solar Water Heaters forms part 
of DSM in ESKOM. 
On average, 50% of Beacon Bay respondents agreed that electricity saving can also 
be achieved by installing Heat Pumps and the other half was neutral. The mean was 
4.08 meaning that the respondents agreed with this question. The mode is 3 and 
means that most of the respondents have chosen neutral option. This also pointed to 
the lack of marketing of DSM. 
4.4. To what extent do you agree that electricity power can be saved by switching 
electric geyser off in the mornings and evenings? 
On average, 68.09% of respondents with the mean of 3.55 and a mode of 4 agreed 
that electricity power can be saved by switching electric geyser off in the mornings 
and evenings. 
On average, 85.71% of Mdantsane respondents with the mean of 3.9 and a mode of 
4 agreed that electricity power can be saved by switching electric geyser off in the 
mornings and evenings. This level of mean and mode is in the area of agree in the 
Likert scale. 
On average, 53.85% of Beacon Bay respondents in line with the mean of 3.54 and a 
mode of 4 agreed that electricity power can be saved by switching electric geyser off 
in the mornings and evenings. 
Summary 
On average, 69.73% of the respondents with the mean of 3.82 and a mode of 3.82 
agreed that electricity saving in the BCMM can be achieved by installing SWHs, Heat 
pumps and by switching electric geyser off in the mornings and at night. 
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On average, 77.20% of Mdantsane respondents with the mean of 3.83 and a mode 
of 3.63 agreed that electricity saving in the BCMM can be achieved by installing 
SWHs, Heat pumps and by switching electric geyser off in the mornings and at night. 
On average, 63.70% of Beacon Bay respondents with the mean of 4.13 and a mode 
of 4.11 strongly agreed that electricity saving in the BCMM can be achieved by 
installing SWHs, Heat pumps and by switching electric geyser off in the mornings 
and at night. 
The following questions were asked on the structured questionnaires: 
RQ 5: to what extent do you agree with the following statements in terms of benefits 
and reliability of the SWHs?  
5.1. To what extent do you agree that SWH are reliable and it is beneficial to buy it 
since it does not breakdown? 
5.2. To what extent do you agree that SWH are reliable and it is beneficial to buy it 
since they do not require regular service for example replacement of element yearly? 
5.3. To what extent do you agree that SWH are reliable and it is beneficial to the 
household to replace electric geyser with a Solar Water Heater? 
5.4. To what extent do you agree that SWH are reliable and it is beneficial to buy it 
since its payback period is between three to four years? 
5.5. To what extent do you agree that SWH are reliable and it is beneficial to buy it 
since its economic life is more than twenty years? Most solar systems have a 
warranty period of 25 to 30 years, which means the younger the roof the better 
(Mirel, 2010). 
5.6. To what extent do you agree that SWH are reliable and it is beneficial to buy it 
since it can be used by every household that have no access to electricity? 
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The following data analysis is based on the tabulated data that is displayed on Table 
4.6 above. 
5.1. To what extent do you agree that SWHs are reliable and it is beneficial to buy it 
since it does not breakdown? 
On average, 57.45% of respondents with a mean of 3.34 and a mode of 4 agreed 
that SWHs are reliable and it is beneficial to buy it since it does not breakdown. 
On average, 90.48% of Mdantsane respondents with the mean of 3.95 and a mode 
of 4 agreed that SWHs are reliable and it is beneficial to buy it since it does not 
breakdown. 
On average, 42.31% of Beacon Bay respondents with the mean of 3.08 and a mode 
of 2 disagreed that SWHs are reliable and it is beneficial to buy it since it does not 
breakdown. 30.77% of respondents agreed with the question and, this is confirmed 
TABLE 4.6 TO WHAT EXTENT DO YOU AGREE WITH THE FOLLOWING 
STATEMENTS IN TERMS OF BENEFITS AND RELIABILITY 
OF THE SWHS?
QUESTIONS 5.1 5.2 5.3 5.4 5.5 5.6 RQ5 (Average)
BEACON BAY
DISAGREE 42.31 15.38 7.69 11.54 11.54 3.85 10.00
AGREE 30.77 76.92 88.46 53.85 38.46 80.77 67.69
NEUTRAL 26.92 7.69 3.85 34.62 50.00 15.38 22.31
MEAN 3.08 4.04 4.71 3.88 3.71 4.63 4.19
MODE 2.00 4.00 5.00 4.00 3.00 5.00 4.20
MDANTSANE
DISAGREE 4.76 4.76 4.76 4.76 4.76 0.00 3.81
AGREE 90.48 90.48 85.71 66.67 66.67 100.00 81.90
NEUTRAL 4.76 4.76 9.52 28.57 28.57 0.00 14.29
MEAN 3.95 3.95 4.14 3.67 3.62 4.62 4.00
MODE 4.00 4.00 4.00 4.00 4.00 5.00 4.20
COMBINED BEACON BAY AND MDANTSANE
DISAGREE 25.53 10.64 6.38 8.51 8.51 2.13 7.23
AGREE 57.45 82.98 87.23 59.57 51.06 89.36 74.04
NEUTRAL 17.02 6.38 6.38 31.91 40.43 8.51 18.72
MEAN 3.34 3.83 4.26 3.62 3.51 4.43 3.93
MODE 4.00 4.00 5.00 4.00 3.00 5.00 4.20
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by the mean of 3.08.The mode of 2 is on the disagreed level of the Likert scale 
between 1 and 5. 
5.2. To what extent do you agree that SWHs are reliable and it is beneficial to buy it 
since they do not require regular service for example replacement of element yearly? 
On average, 82.98% of respondents with the mean of 3.83 and a mode of 4 agreed 
that SWHs are reliable and it is beneficial to buy it since they do not require regular 
service for example replacement of element yearly. 
On average, 90.48% of Mdantsane respondents with the mean of 3.95 and a mode 
of 4 agreed that SWHs are reliable and it is beneficial to buy it since they do not 
require regular service for example replacement of element yearly. 
On average, 76.92% of respondents with the mean of 4.04 and a mode of 4 agreed 
that SWHs are reliable and it is beneficial to buy it since they do not require regular 
service for example replacement of element yearly. 
5.3. To what extent do you agree that SWHs are reliable and it is beneficial to the 
household to replace electric geyser with a Solar Water Heater? 
On average, 87.23% of respondents with the mean of 4.26 and a mode of 5 strongly 
agreed (since the mean and mode are greater than 4) that SWHs are reliable and it 
is beneficial to the households to replace electric geysers with Solar Water Heaters. 
On average, 85.71% of Mdantsane respondents with a mean of 4.14 and a mode of 
4 agreed that SWHs are reliable and it is beneficial to the households to replace their 
electric geysers with Solar Water Heaters. 
On average, 88.46% of Beacon Bay respondents with the mean of 4.71 and a mode 
of 5 strongly agreed that SWHs are reliable and it is beneficial to the households to 
replace their electric geysers with Solar Water Heaters. 
5.4. To what extent do you agree that SWHs are reliable and it is beneficial to buy it 
since its payback period is between three to four years? 
On average, 59.57% of respondents with mean of 3.62 and a mode of 4 agreed that 
SWHs are reliable and it is beneficial to the households to replace their electric 
geysers with Solar Water Heaters. 
83 
 
 
 
On average, 66.67% of Mdantsane respondents with the mean of 3.67 and a mode 
of 4 agreed that SWHs are reliable and it is beneficial to the households to replace 
their electric geysers with Solar Water Heaters. 
On average, 53.85% of beacon Bay respondents with the mean of 3.88 and a mode 
of 4 agreed that SWHs are reliable and it is beneficial to the households to replace 
their electric geysers with Solar Water Heaters. 
5.5. To what extent do you agree that SWHs are reliable and it is beneficial to buy it 
since its economic life is more than twenty years?  
On average, 51.06% of respondents with a mean of 3.51 and a mode of 3 agreed 
that SWHs are reliable and it is beneficial to buy it since its economic life is more 
than twenty years.  
On average, 66.67% of Mdantsane respondents with the mean of 3.62 and 4 agreed 
that SWHs are reliable and it is beneficial to buy it since its economic life is more 
than twenty years.  
On average, 38.47% of Beacon Bay respondents with the mean of 3.71 and a mode 
of 3 agreed that SWHs are reliable and it is beneficial to buy it since its economic life 
is more than twenty years.50% of beacon Bay the respondents are neutral and that 
was depicted with the mode of 3.This means that they did not agree or disagree that 
SWHs are reliable and it is beneficial to buy it since its economic life is more than 
twenty years. 
The high neutral response can be attributed to the fact that the SWHs technology is 
still new in South Africa. Many respondents on average bought their SWHs in the 
past five years. 
5.6. To what extent do you agree that SWH are reliable and it is beneficial to buy it 
since it can be used by every household that have no access to electricity? 
On average, 89.36% of respondents with the mean of 4.43 and 5 strongly agreed 
that SWH are reliable and it is beneficial to buy it since it can be used by every 
household that have no access to electricity. 
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On average, 100% of Mdantsane respondents with the mean of 4.62 and a mode of 
5 strongly agreed that SWH are reliable and it is beneficial to buy it since it can be 
used by every household that have no access to electricity.  
On average, 80.77% of Beacon Bay respondents with the mean of 4.63 and a mode 
of 5 strongly agreed that SWH are reliable and it is beneficial to buy it since it can be 
used by every household that have no access to electricity. On average, 74.04% of 
respondents with the mean of 3.93 and mode of 4.20 strongly agreed that it is 
beneficial to install a SWH since it is more reliable in relation to the normal electric 
geyser. 
On average, 81.90% of Mdantsane respondents with the mean of 4 and 4.2 agreed 
that it is beneficial to install a SWH since it is more reliable relative to other geysers. 
On average, 67.69% of Beacon Bay respondents with the mean 4.19 and the mode 
of 4.20.agreed that it is beneficial to install SWHs since they are more reliable 
relative to the other geysers. 
It is a benefit to every household to buy and install SWHs since they save electricity 
and are also reliable. 
The following questions were asked on the structured questionnaires. 
RQ 6: to what extent do you agree with the following statements in terms of the 
SWHs exposure to the following risks since it is installed on top of the roof?  
6.1. To what extent do you agree that SWHs get struck by lightning during a stormy 
season? 
6.2. To what extent do you agree that SWHs are easily accessible by thieves and get 
stolen? 
6.3. To what extent do you agree that SWHs rust quickly and water starts leaking out 
and damage the roof tiles and ceiling? 
6.4. To what extent do you agree that SWH are reliable and it is beneficial to buy it 
since it can be used by every household that have no access to electricity? 
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The following data analysis is based on the tabulated data that is displayed on Table 
4.7 above. 
6.1. To what extent do you agree that SWHs get struck by lightning during a stormy 
season? 
On average, 65% of respondents with a mean of 2.23 and a mode of 2 disagreed 
that SWHs get struck by lightning during a stormy season. 
On average, 80.95% of Mdantsane respondents with a mean of 2.24 and a mode of 
2 disagreed that SWHs get struck by lightning during a stormy season. 
On average, 53.85% of Beacon bay respondents disagreed that SWHs get struck by 
lightning during a stormy season. The mean was 2.42 and the mode was 3 and 
these central tendencies confirmed that the responses were between disagreeing 
TABLE 4.7 TO WHAT EXTENT DO YOU AGREE WITH THE 
FOLLOWING STATEMENTS IN TERMS OF THE 
SWHS EXPOSURE TO THE FOLLOWING RISKS 
SINCE IT IS INSTALLED ON TOP OF THE ROOF?
QUESTIONS 6.1 6.2 6.3 6.4 RQ6 (Average)
BEACON BAY
DISAGREE 53.85 46.15 57.69 3.85 34.31
AGREE 3.85 23.08 26.92 84.62 41.23
NEUTRAL 42.31 30.77 15.38 11.54 24.46
MEAN 2.42 2.83 2.88 4.67 3.40
MODE 3.00 3.00 2.00 5.00 3.44
MDANTSANE
DISAGREE 80.95 90.48 85.71 0.00 52.19
AGREE 14.29 4.76 9.52 100.00 42.10
NEUTRAL 4.76 4.76 4.76 0.00 5.71
MEAN 2.24 1.86 2.24 4.57 2.98
MODE 2.00 2.00 2.00 5.00 3.04
COMBINED BEACON BAY AND MDANTSANE
DISAGREE 65.96 65.96 70.21 2.13 42.30
AGREE 8.51 14.89 19.15 91.49 41.62
NEUTRAL 25.53 19.15 10.64 6.38 16.09
MEAN 2.23 2.28 2.47 4.43 3.07
MODE 2.00 2.00 2.00 5.00 3.04
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and neutral on the Likert scale. This can be attributed to their assumptions that it can 
happen that a SWH can be struck by lightning although it hasn’t happened before. 
 6.2. To what extent do you agree that SWHs are easily accessible by thieves and 
get stolen? 
On average, 65.96% of respondents with a mean of 2.28 and a mode of 2 disagreed 
that SWHs are easily accessible by thieves and get stolen. 
On average, 90.48% of Mdantsane respondents with the mean of 1.86 and a mode 
of 2 disagreed that SWHs are easily accessible by thieves and get stolen.  
On average, 46.15% of Beacon bay residents with a mean of 2.83 and a mode of 3 
disagreed although they tend towards neutral with 30% of respondents being neutral. 
This tendency towards neutral level on the Likert scale can be a result of lack of 
exposure to such incidents since SWHs are installed on top of the roof and the yards 
is secured by high walls and well fenced and some have installed surveillance 
cameras to monitor any movement along their perimeter fences. 
6.3. To what extent do you agree that SWHs rust quickly and water starts leaking out 
and damage the roof tiles and ceiling? 
On average, 70.21% of respondents with the mean of 2.47 and a mode of 2 
disagreed that SWHs rust quickly and water starts leaking out and damage the roof 
tiles and ceiling. 
On average, 85.71% of Mdantsane respondents with a mean of 2.24 and a mode of 
2 disagreed that SWHs rust quickly and water starts leaking out and damage the roof 
tiles and ceiling. 
On average, 57.69% of Beacon Bay respondents with a mean of 2.88 and a mode of 
2 disagreed that SWHs rust quickly and water starts leaking out and damage the roof 
tiles and ceiling. 
6.4. To what extent do you agree that SWH are reliable and it is beneficial to buy it 
since it can be used by every household that have no access to electricity? 
On average, 91.49% of respondents with the mean of 4.43 and a mode of 5 strongly 
agreed (since the mean is greater than 4 and the mode is at 5, the respondents 
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strongly agreed with question 6.4 above) that SWHs are reliable and it is beneficial 
to buy it since it can be used by every household that have no access to electricity. 
On average, 100% of Mdantsane respondents with the mean of 4.57 and a mode of 
5 strongly agreed that SWHs are reliable and it is beneficial to buy it since it can be 
used by every household that have no access to electricity. 
On average, 84.62% of Beacon Bay respondents with a mean of 4.67 and a mode of 
5 strongly agreed that SWHs are reliable and it is beneficial to buy it since it can be 
used by every household that have no access to electricity. 
This question was used to test the concentration of each respondent. The intention 
was to ensure that the data is reliable. RQ 5.6 and RQ6.4 above are the same and it 
is proven by the researcher that almost all the respondents were honest and careful 
when they were answering the self-administered and structured questionnaire for 
this research. This has proven to be correct since the mean of 4.43 and a mode of 5 
for RQ6.4 and the mean for RQ 5.6 above are 4.43 and the mode is 5 that the 
respondents were concentrating to the question and were honest about their 
responses. 
Summary 
On average, 42.30% of respondents with a mean of 3.07 and a mode of 3.04 
disagreed that SWHs are exposed to different risks since they are installed on top of 
the roofs. The mean and mode are slightly above 3 and the level 3 on the Likert 
scale represented respondents that neither agree nor disagree. About 41.62 % 
agreed with question RQ 6 above. This indicated that the two sections researched 
had a difference of opinions as far as risks of installing Solar Water Heaters on top of 
the roofs are concerned. Mdantsane respondents disagreed with RQ6 above while a 
small percentage from Beacon Bay respondents agreed with RQ 6 above. 
On average, 52.19% of Mdantsane respondents with the mean of 2.98 and a mode 
of 3.04 disagreed that SWHs are exposed to different risks since they are installed 
on top of the roofs. The mean of 2.98 and a mode of 3.04 demonstrated that 42.10% 
of the same respondents from Mdantsane agreed that SWHs are exposed to 
different risks since they are installed on top of the roofs. 
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On average, 41.23% of Beacon Bay respondents with a mean of 3.40 and a mode of 
3.44 agreed that SWHs are exposed to different risks since they are installed on top 
of the roofs. 
4.2.3 Qualitative data analysis and interpretation 
 
A request for conducting interviews in ESKOM in the Eastern Cape was sent via an 
email and followed up by a phone call to the ESKOM General Manager (GM) of the 
Eastern Cape Operating Unit and permission was granted. 
Consequently, a phone call was made to the GM of the BCMM requesting his 
approval for conducting interviews in the Buffalo City Metropolitan Municipality with 
the managers and engineers in the Engineering and Planning Department. It was 
granted and an electronic appointment was sent to the GM and his engineering 
manager. 
Appointments were sent to eight managers and an engineer in ESKOM in order to 
get their consent. Six managers accepted it. An appointment was sent to the GM for 
BCMM and to his management team member. Two out of expected five in the 
BCMM accepted it. During an interview session, the GM for BCMM confirmed that 
there are only two managers in the Engineering and planning department and he 
was one of them. 
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TABLE 4.8: THE TOTAL NUMBER INTERVIEWED AS A PERCENTAGE OF 
POPULATION. 
Respondents.  Number 
accepted 
Electronic 
appointment 
and 
interviewed 
(Sample=n). 
Number of 
Electronic 
Appointments 
sent out.  
(Population=
N). 
 Percentage 
interviewed. 
      
ESKOM Management 
and an engineer. 
 6 8  75% 
      
BCMM Engineering 
Management. 
 2 2  100% 
      
Total.  8 10  80% 
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FIGURE 4.1: THE SAMPLE AND POPULATION FOR BOTH ESKOM AND BCMM 
MANAGEMENT. 
 
 
From Figure 4.1 above, the total target population was ten and only eight managers 
responded. A population of eight managers were selected for ESKOM but only six 
participants made themselves available for the interviews. A population of two 
managers was identifies and a sample of two availed themselves for semi-structured 
interviews. 
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Figure 4.1: The Sample and Population for both 
ESKOM and BCMM Management. 
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FIGURE 4.2: ILLUSTRATES THE SAMPLE, POPULATION; TOTAL AND 
PERCENTAGES FOR BOTH RESPONDENTS FROM ESKOM AND BCMM 
MANAGEMENT. 
 
 
Figure 4.2 above demonstrates a sample was eighty percent of the population. 
The following are the open-ended semi-structured interview questions that were 
used to source information from the interviewees:  
There are two types of data to be analysed in this section. The first analysis will 
involve demographics data analysis with the aid of graphs. The second analysis will 
involve analysis of questionnaires. 
During interviews, the interviewees were asked questions pertaining to their 
demographics and they were followed by some open-ended questions.  
4.2.3.1 Demographics data analysis 
 
Demographics questions:  
a) What is your Occupational Category within your firm? 
b) What is the highest level of Education Attained? 
c) What is your Career involvement within Projects Management? 
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d) What is your Age group?  and  
e) Gender Status. 
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Table 4.9 above illustrates the demographics about the respondents. 
TABLE 4.9: ILLUSTRATES THE DEMOGRAPHICS 
ABOUT THE RESPONDENTS.
a) 
Occupation
al Category 
within your 
firm
Number 
of 
respond
ents
Percent
age of 
respond
ents
Top Management (CEO and executives 0 0%
Project Manager 4 50
Project Team Member. 1 12.5
Customer Services Manager 0 0
Engineer 0 0
Project Services Manager 1 12.5
Marketing Services Manager 1 12.5
Energy Services Manager 1 12.5
Total = n 8 100
b)Highest level of education Attained Number of respondPercentage of respondents
Matric. 0 0
National Diploma. 3 37.5
National Higher Diploma 1 12.5
Bachelor’s Degree 2 25
Honour’s Degree. 0 0
Master’s Degree. 1 12.5
Doctoral Degree. 0 0
Charted Management Accountant 1 12.5
Total 8 100
c) Career involvement within Project ManagNumber of respondPercentage of respondents
Less than one year. 0 0
1 – 5 years. 0 0
6 – 10 years. 1 12.5
More than 10 years. 7 87.5
Total 8 100
d) Age group Number of respondPercentage of respondents
Less than 25 years. 0 0
26 – 35 years. 0 0
36 – 45 years 4 50
More than 46 years. 4 50
Total 8 100
e) Gender Status Number of respondPercentage of respondents
Male. 7 87.5
Female. 1 12.5
Total 8 100
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(a) Occupational Category within ESKOM and BCMM: 
FIGURE 4.3 ILLUSTRATES OCCUPATIONAL CATEGORY WITHIN ESKOM AND 
BCMM. 
 
 
From Figure 4.3 above, 50% of participants were Project managers. The other 50% 
was a mix of one Project Team member, Marketing Manager, Project Services 
Manager and Energy Services Manager. Each one of them comprised 12.5% of the 
total number of participants. The mix of respondents with a high number of project 
managers increased researcher’s confidence on the trustworthiness of responses. 
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FIGURE 4.3 ILLUSTRATES OCCUPATIONAL CATEGORY WITHIN 
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(b) The highest level of Education Attained: 
FIGURE 4.4: ILLUSTRATES THE HIGHEST LEVEL OF EDUCATION ATTAINED. 
 
 
 
Figure 4.4 above illustrates that the qualifications range from a National Diploma up 
to Master’s Degree and 37.5% acquired a National Diploma, 25% have attained 
Bachelor’s Degree and 12.5% have attained (National Higher Diploma, Master’s 
Degrees and Chartered Management accountant). The highest levels of education 
attained demonstrate that the level of knowledge is sufficient. 
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FIGURE 4.4: ILLUSTRATES THE HIGHEST LEVEL OF 
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(c) Career involvement within Projects Management: 
FIGURE 4.5: ILLUSTRATES THE CAREER INVOLVEMENT WITHIN PROJECTS 
MANAGEMENT. 
 
Figure 4.5 above illustrates that the highest percentage of years of service of 
participants within Projects Management as 87.5% is in the category of participants 
with more than ten years of service.  
Summary on Interpretation of data 
This illustrates a vast experience in the field of project management. Only 12.5% of 
interviewees have been involved in the projects management between six to ten 
years. 
 
 
 
 
 
 
 
0 0 1 
7 8 
0 0 
12.5 
87.5 
100 
0
20
40
60
80
100
120
Less than one
year
1 - 5 years 6 - 10 years More than 10
years
Total
Pe
rc
en
ta
ge
 
Years of  service 
FIGURE 4.5: ILLUSTRATES THE CAREER INVOLVEMENT WITHIN PROJECTS 
MANAGEMENT. 
Experience
Percent
97 
 
 
 
(d) Age group: 
FIGURE 4.6: ILLUSTRATES THE AGE GROUP OF RESPONDENTS. 
 
Figure 4.6 above illustrate the age group of respondents as 50% in the age group 
between 36 – 45 years while the balance is older than 46 years.  
Summary on Interpretation of data 
This age group demonstrates the level of maturity of the respondents. In this case 
the respondents are old enough since their age ranges from 36 and above.  
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(e) Gender Status: 
FIGURE 4.7: ILLUSTRATES THE GENDER STATUS OF RESPONDENTS. 
 
 
Figure 4.7 above illustrates that 87.5% of all the participants were males and only 
12.5% was a female. 
4.2.3.2 Analysis and interpretation of the open-ended semi-structured interview 
questionnaires used for qualitative data acquisition. 
The approach for this section is that questions will be organised or rearranged and 
listed; this will be followed by data analysis and interpretation. 
The installation and utilisation of SWHs in BCMM: 
• Please tell me how are the Solar Water Heaters (SWHs) marketed to the 
community in the Buffalo City Metropolitan Municipality (BCMM)?  
• What could motivate BCMM residents to buy SWHs? 
• Which projects are running currently or being planned for installing SWHs in 
Mdantsane and Beacon Bay? 
• What strategies have you put in place to implement the current IRP 
(Integrated Resource Plan) in the Buffalo City Metropolitan Municipality? 
7 1 
8 
87.5 
12.5 
100 
0
20
40
60
80
100
120
Males Female Total
Pe
rc
en
ta
ge
 
Gender 
FIGURE 4.7: ILLUSTRATES THE GENDER STATUS OF 
RESPONDENTS. 
Gender Status
Percent
99 
 
 
 
• What could be the disadvantages of installing SWHs in the household at the 
BCMM? 
The installation cost of SWHs: 
• How can one verify whether the Demand Side Management (DSM) is 
implemented effectively at the Buffalo City Metropolitan Municipality?  
• What plans are put in place by BCMM management to fund the installation of 
SWHs in the BCMM?  
• Are there SWHs suppliers in East London where people can buy Solar Water 
Heaters in the Buffalo City Metropolitan Municipality? 
• Please tell me what types of safety risks are involved with SWHs? 
The duration in days for hot water availability and safety of the SWHs: 
• What is the water storage capacity of a SWH relative to that of a conventional 
electric geyser? 
• What are the safety precautions do the users need to know before a SWHs is 
used?  
Electricity power savings: 
• Are BCMM SWHs users aware of the amount of energy saved once they start 
using SWHs at their homes? 
• Have the amount of SWHs installed increased in the past two years in the 
Buffalo City Metropolitan Municipality? 
• How can one make households buy into the concept of DSM in terms of 
installing and use of SWHs in the BCMM?  
• How do you record the households that have installed Solar Water Heaters in 
the Buffalo City Metropolitan Municipality?  
The benefits gained from using SWHs and their reliability: 
• What can cause SWHs to breakdown? What type of maintenance does it 
require? For example treatment for rust since it is exposed to weather and at 
what intervals?  
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• What type of feedback is received from homeowners that have installed 
SWHs in the Buffalo City Metropolitan Municipality Areas? 
• What benefits are there for the Buffalo City Metropolitan Municipality if Solar 
Water Heaters are used by all the households in the BCMM area of electricity 
supply and why?  
• How reliable are the SWHs relative to the normal electric geysers?  
Exposure to risks: 
• How do you mitigate the risk of theft since SWHs are exposed to it as they are 
installed on top of the roof?  
Data analysis and interpretation 
Silverman (2004, p.140) argues that interviews are a neutral means of extracting 
information since interviewers ask question and the respondents provide answers. 
In a qualitative data coding unit of the frequency of themes such as installation and 
utilisation of SWHs in BCMM; installation cost of SWHs; the duration in days for hot 
water availability and safety of the SWHs; electricity power savings; the benefits 
gained and reliability of SWHs; exposure to risks and the sub-questions were used 
through the implementation of the content analysis (Johnson and Onwuegbuzie 
(2004, p.22). 
 The installation and utilisation of SWHs in BCMM: 
To this question 1.1: Please tell me how are the Solar Water Heaters (SWHs) 
marketed to the community in the Buffalo City Metropolitan Municipality (BCMM)? 
All eight managers (100%) responded and confirmed on their responses that either 
Eskom or suppliers market these SWHs using the following  types of communication: 
Workshops, Eskom rebate system, Newspapers, the Eskom World Wide Web; 
Posters; Pamphlet; Eskom emails; Exhibitions; Flyers; Magazines; Television; Radio; 
Expo’s; Mall Stands and Awareness.  
Summary 
100% response received from the respondents. It is evidence that marketing of 
SWHs to the community in the BCMM is happening and Eskom is the leader in its 
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marketing drive for the use of Solar Water Heaters through their Demand Side 
Management campaigns. 
To this question 1.3: What could motivate BCMM residents to buy SWHs? 
The responses from four Managers (50%) are as follows: Since the cost of electricity 
is rising, this motivates users to save it and save the planet. They are motivated by 
Eskom Promotions for High Pressure Solar Water Heaters. The increased electricity 
tariff forces change. The low interest loans to be used for funding installation of 
SWHs. The strong marketing drives to show residents the tariff increases, way into 
the future and the saving using SWHs. 
The response from the Project Team Member (12.5%) was that, due to the higher 
pressure for saving money on electrical costs, this will motivate BCMM residents to 
buy SWHs. 
The Project Services Manager (12.5%) responded by listing the following motivators: 
price; incentives or rebates and cost savings benefits. 
The Marketing Services Manager (12.5%) responded by suggesting the following 
actions: Through Marketing; by affording prices that are less than R12 000.00 per 
SWH; if BCMM can subsidise it once Eskom has paid the subsidy since finances are 
a big problem for potential users due to the current economic situation. 
The Energy Services Manager (12.5%) responded by stating that the savings on the 
electrical bill and the number of days in a year with sunshine could motivate BCMM 
residents to buy SWHs. 
Summary 
100 % of respondents suggested that once SWHs are marketed aggressively and 
ESKOM and BCMM incentives and savings are pronounced during marketing and 
interest is reduced, the society in the BCMM area of electricity supply will be 
motivated to buy SWHs. 
To this question: Which projects are running currently or being planned for installing 
SWHs in Mdantsane and Beacon Bay? 
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Out of eight managers interviewed, only one project manager (12.5%); reported that 
Eskom is currently running residential SWHs for higher LSM group (LSM stands for 
Living Standards Measure). The Project Services Manager (12.5%) reported that the 
Demand Side Management project is running currently. The Marketing Services 
Manager (12.5%) The planned projects by ESKOM are the rebate programme; the 
residential mass roll-out project for Compact Florescent Lights (CFLs) and Heat 
Pumps but, this one excludes SWHs project. The projects that are running are 
Demand Side Management projects. The energy Services manager (12.5%) 
reported that the BCMM Council is investigating Low Pressure Solar Water Heaters 
for low income areas with a funding from the Department of Energy. 
Summary 
50% of respondents confirmed that there is currently a project and a plan for the 
installation of SWHs in the BCMM households. BCMM is busy investigating the 
viability of installing Low Pressure SWHs. 
To this question 1.4: What could be the disadvantages of installing SWHs in the 
household at the BCMM?  
Two Projects Managers (25%) and the Project Team Member (12.5%) responded by 
stating that there is no disadvantage of installing SWH in the household. The second 
Project Manager further stated that if the geysers remain controlled by the ripple 
relay it is advantageous to install SWHs in the households.  
The other two Project Managers (25%) responded by stating that: When there is no 
sunlight one could have or get cold water from the SWH; the second project 
Manager further stated that, the initial cost; more consumption of hot water leading to 
possible water shortages or water price increases; the lack of sunny weather will 
affect bathing thereby having disgruntled residents. 
The Project Services Manager (12.5%) responded by stating that: High Cost of 
SWHs; functionality during winter months and maintenance costs.  
The Marketing Services Manager (12.5%) responded by stating that: The way SWHs 
are installed, they are not aesthetically pleasing to the people. When all the hot water 
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is used, you’ll not get it again for many hours. It has got some maintenance problem 
on it as well. 
The Energy Services Manager (12.5%) stated that, the number of rainy overcast 
days in a year could be the disadvantages of installing SWHs.  
Summary  
There are advantages but 100% of the respondents mentioned that the 
disadvantages are the rainy, overcast days, winter season, the high initial cost and 
aesthetics since they are not pleasing to some SWH potential and current users.  
The installation cost of SWHs: 
To this question: How can one verify whether the Demand Side Management (DSM) 
is implemented effectively at the Buffalo City Metropolitan Municipality? 
The Project Managers (37.5%) gave the following responses: It is the increase in 
SWH installations; through monitoring electrical usage from the side of the electricity 
suppliers like BCMM and ESKOM; through electricity demand that is shown on 
televisions; business results and ESKOM Key Performance Indicators that are 
reflected on monthly reports as well as annual reports and at the ESKOM Regional 
Investment Committees.  
The response from one Project Manager (12.5%) responded by stating that he is not 
sure and he have to investigate this topic. 
The response from the Project Team member (12.5%) was that, there is a DSM 
programme in place and it shows signs of reduction in power usage. 
The response from the Project Services Manager (12.5%) was that the sales of SWH 
units will increase in volume. 
The Marketing Services Manager (12.5%) responded by stating that ESKOM reports 
on stats and all the sales are measured and verified by outside people, usually it is 
people from Stellenbosch University.   
The response from the Energy Services Manager (12.5%) is that the impact of the 
residential load management on geyser control is plotted monthly to see the impact. 
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All lighting and SWH or Heat Pumps indicatives are measured and verified by 
ESKOM. 
Summary 
100% of respondents responded by stating that only ESKOM reports on its stats 
monthly. ESKOM has a DSM programme in place and it shows signs of reduction in 
power usage. 
To this question: What plans are put in place by BCMM management to fund the 
installation of SWHs in the BCMM?  
The responses from three Project Managers and Project Services Manager (50%) 
were the following: rebates are funded by Eskom; BCMM apply for funding from 
DoE. 
Three managers (a Projects Manager; a Project Team Member and a Marketing 
Services Manager) 37.5% responded by stating that they were not sure. 
The response from the Energy Services Manager (12.5%) is that a meeting was 
being held on the 24th of August 2012 with the council to look at options. 
Summary 
62.5% of respondents confirmed that BCMM there are currently no plans put in place 
by BCMM management to fund the installation of SWHs in the BCMM. Applied for 
funding from DoE and that on the 24th of August 2012 there was meeting that took 
place between ESKOM and BCMM Council to look at options.  
To this question: Are there SWHs suppliers in East London where people can buy 
Solar Water Heaters in the Buffalo City Metropolitan Municipality? 
The response from Project Managers, the Project Team Member, The Project 
Services Manager, Marketing Services Manager and the Energy Services Manager  
(100%) was that, yes, there are many ESKOM approved SWHs suppliers all over 
East London; there is quite a few contractors in Beacon Bay and Gonubie, ESKOM 
accredited suppliers and non-ESKOM accredited suppliers, Eskom accredited 
suppliers offer a rebate on SWHs purchased; there is a local manufacturer of SWHs 
in the East London  Industrial Development Zone(ELIDZ) . 
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Summary 
100% of the respondents confirmed that there are SWHs suppliers in East London. 
To this question: Please tell me what types of safety risks are involved with SWHs? 
Responses from Projects Managers (37.5%) was that safety risks involved with 
SWHs are hot water; burning through hot water; high pressure; no thermostat; need 
to educate children and the general public of the dangers thereof; scolding. 
There was no response from one Project Manager (12.5%). 
The Project Team Member (12.5%) responded by stating that the integrity of the roof 
where SWHs to be installed. 
The Project Services Manager (12.5%) responded by stating that there are no safety 
risks with SWHs. 
The response from the Marketing Services Manager was that the safety risk is the 
boiling water that cannot be regulated due to the design of the SWHs. 
The Energy Services Manager responded by stating that if water temperature is 
constantly lower than fifty degrees Celsius it could have a buildup of bacteria in 
storage vessel. 
Summary 
75% of the respondents confirmed that there are safety risks in installing SWHs. A 
safety risk can be caused by the integrity of the roof where SWHs to be installed. 
Another safety risk is the boiling water that cannot be regulated due to the design of 
the SWHs. A buildup of bacteria in storage vessel can happen if water temperature 
is kept below fifty degrees Celsius. 
The duration in days for hot water availability and safety of the SWHs: 
To this question: What is the water storage capacity of a SWH relative to that of a 
conventional electric geyser? 
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The response from 87.5% of all managers was that there is no difference in size. It 
depends to the size that you want to install. The available tank sizes are 50; 100; 
150; 200 and 300 liter storage tanks.  
Only one Project Manager (12.5%) that responded by stating that generally SWHs 
are slightly higher than electric geysers by +/- extra 50 litres. 
Summary 
87.5% of all managers stated that there is no difference in size. It depends to the 
size that you want to install. The available tank sizes are 50; 100; 150; 200 and 300 
litre storage tanks. 
To this question: What are the safety precautions do the users need to know before 
a SWHs is used?  
The response from the Project Managers, Project Team Member; Project Services 
Manager; Marketing Services Manager and the Energy Services Manager (100%) is 
that, the user have to be aware since the water temperature can get very hot; 
dangers of electricity; need to be installed by a qualified and Eskom approved 
dealer; there is a possibility of scalding; the SWH owner has to ensure that the 
installation is done properly or could cause the SWH to fall; it is the same as the 
normal geyser; people in the low income areas need to be made aware about 
dangers of hot water since it will be new; use caution when opening the hot water as 
the water may be too hot due to the constant heating during the day. SWHs users 
are warned by ESKOM about the possibility of very hot water that they can get from 
the tap at all times and SWHs users must always test the water temperature before 
showering. 
Summary 
100% of respondents confirmed that the SWH users have to be made aware that 
water temperature can get very hot and installation is done properly since it needs to 
be installed by a qualified and Eskom approved dealer. 
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Electricity power savings: 
To this question: Are BCMM SWHs users aware of the amount of energy saved once 
they start using SWHs at their homes? 
The response from the four Project Managers (50%) was: Yes, they would save up 
to 60% on water heating and approximately 20-25% on their entire electricity bill. In 
high income areas information is available. In addition, Low Pressure Solar Water 
Heaters are not about energy saving but social upliftment. It is mostly the middle to 
high income earners that purchase SWHs, this is linked to knowledge. It is also 
shown on their electricity bills.  
The response from the Project Team Member (12.5%) is yes. 
The response from the Project Services Manager (12.5%) is yes: cost savings 
statistics have been provided and marketed to the residents. 
The response from the Marketing Services Manager (12.5%) is yes: since they are 
educated on how to use their hot water. 
The response from the Energy Services Manager (12.5%) stated that yes, a very 
small percentage of the lower LSM. 
Summary 
100% of respondents agreed that SWHs users are aware of the energy saved when 
households use SWHs and they also agreed that owners of SWHs are educated on 
how to use hot water from it. 
To this question: Have the amount of SWHs installed increased in the past two years 
in the Buffalo City Metropolitan Municipality? 
The (100%) response is yes from the four Project Managers, the Project Team 
Member, the Project Services Manager, the Marketing Services Manager and the 
Energy Services Manager and stated that: there is an increase of a high pressure 
SWHs; through discussions with friends; also driving through the neighborhood the 
increase is very noticeable. A lot of people are installing it. They are getting benefits 
from Eskom. There has been a dramatic increase due to the rebate programme. 
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Summary 
100% of all the respondents agreed that there is an increase in the amount of SWHs 
installed in the past two years. These demonstrate that most SWH users reap the 
benefits of saving money and electricity and then encourage others to follow suite 
through the word of mouth and also through DSM in a smaller scale.  
To this question 2.1: How can one make households buy into the concept of DSM in 
terms of installing and use of SWHs in the BCMM?  
The Projects Managers (50%) responded by stating that the households will be 
encouraged to buy SWHs in order: to save energy; to avoid load-shedding and to 
help with the planet in the form of using green energy; savings on expenses; 
investment opportunities; lifestyle for example first word and promoting green energy 
and environment; by running customer intervention days and low interest loans may 
need to be offered. 
The response from the Project Team Member (12.5%) is to encourage them towards 
monetary savings and environmental support. 
The Project Services Manager (12.5%) responded by suggesting that the above can 
be achieved by robust marketing strategy that is highlighting benefits of monthly and 
yearly cost saving. The promotional offering and providing rebates will make 
households buy into the concept of SWH. 
The response from the Marketing Services Manager (12.5%) was that firstly educate 
customers and they need to be subsidised. 
The response from the Energy Services Manager (12.5%) is that: make funding 
available at an affordable interest rate to cover the customer’s portion when using 
the rebate and apply for funding from the Department of Energy (DoE) to do a 100% 
of funded mass roll out. 
Summary 
100% of respondents mentioned that the marketing of SWHs have to be driven with 
the emphasis on electricity cost reduction, monetary savings, investment, subsidies 
and if government can fund 100% of the rollout of SWHs installation  and the rebate 
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to continue to be implemented by Eskom and BCMM to all households that have 
purchased SWHs. This means that, currently the marketing of SWHs is not very 
effective since the respondents suggest what have to be done to motivate potential 
SWHs to buy them in huge numbers.  
To this question 4.2: How do you record the households that have installed Solar 
Water Heaters in the Buffalo City Metropolitan Municipality?  
Responses from Projects Managers (50%) are that ESKOM has a national report 
that is sent to all the provinces on monthly basis; ESKOM records through their 
rebate system; Eskom have records of all rebates paid and BCMM will keep records 
once the LPS project is implemented. 
The response from the Project Team Member (12.5%) is that, currently the 
installation of SWHs has not yet started; there is no clarity about the start date since 
this discussion is at the strategic level of BCMM.  
The response from the Project Services Manager (12.5%) is that ESKOM records 
are based on the number of ESKOM rebates granted to households in the financial 
statement. 
The response from the Marketing Services Manager (12.5%) was that there are no 
records. Eskom has a record of ESKOM accredited suppliers information. 
The response from the Energy Services Manager (12.5%) stated that all houses 
using the rebate program are recorded for measurement and verification purpose. 
Summary 
100% of respondents stated that the records that are available are for the rebate 
paid by ESKOM to ESKOM accredited SWH suppliers and installers. There is no list 
available for all households with SWHs. 
The benefits gained from using SWHs and their reliability: 
To this question 6.1: What can cause SWHs to breakdown?  
The response from the four Project Managers; the Project Team Member; (62.5%) 
states that SWHs break due to: insufficient installation; the type of water used; the 
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pressure; lack of maintenance; age; poor quality workmanship; poor quality units; 
poor installation; Projects Services Manager (12.5%) agreed that fatigue as a result 
of old age; inclement weather; lightning, thunder and hail stones can cause SWHs to 
breakdown. 
The response from the Marketing Services Manager (12.5%) states that if they are 
tubes, they can burst and the seals will start leaking and hail damage can happen. 
The response from the Energy Services Manager (12.5%) states that SWHs can 
breakdown due to the damaged collector tubes or plates; blockage of pipes due to 
calcification and due to faulty valves. 
Summary 
100% of respondents agreed that SWH do breakdown due to many reasons such as 
poor quality units, installation as well as blockages of pipes due to calcification. It can 
be struck by lightning. 
To this question 4.1: What type of feedback is received from homeowners that have 
installed SWHs in the Buffalo City Metropolitan Municipality Areas? 
The responses from the two Projects Managers; a Projects Services Manager; a 
Project Team Member; a Marketing Services Manager and an Energy Services 
Manager (75%) are that homeowners are very happy and they want to do more 
energy efficient projects on their homes; huge savings; wanting more SWHs and 
other technologies; contributing positively to green environment; making a difference; 
positive feedback; satisfaction on cost savings and good feedback received from 
private individuals. 
The response from the other two Projects Managers (25%) was that they did not 
receive feedback from households with SWHs. 
Summary 
75% of respondents reported that the households that have installed and use SWHs 
are very happy with the savings in electricity costs such that they want to install more 
SWHs. 
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To this question: What benefits are there for the Buffalo City Metropolitan 
Municipality if Solar Water Heaters are used by all the households in the BCMM area 
of electricity supply and why?  
The response from the projects Managers (50%) was the following: It will reduce the 
amount of energy used and the peak loads for ESKOM; they will also save money; a 
huge saving on the regional grid will be realised; the lower tariffs and improved 
lifestyle; lower maximum demand; the disadvantage is that, with less electricity sold, 
BCMM has less income and reduced peak demand. 
The response from the Project Team Member (12.5%) stated that the benefit is the 
reduction in power consumption. 
The response from the Project Services Manager (12.5%) is that the benefit will be 
less strain on the power supply grid; reduce the demand for electricity and less 
maintenance cost of the network due to lower electricity demand.  
The response from the Marketing Services Manager (12.5%) was that the benefit for 
the BCMM is that, BCMM will save on their demand and they’ll save on energy. 
The response from the Energy Services Manager stated that they will drop the Peak 
Demand thereby assisting ESKOM with the Supply constraint at present. 
Summary 
At most 100% of respondents confirmed that when SWHs are installed in the BCMM 
households the benefits will be the reduction in peak Demand although BCMM will 
lose out on revenue gained from energy sales. 
To this question 5.3: How reliable are the SWHs relative to the normal electric 
geysers?  
Projects Managers, the Project Team Manager and the Marketing Services Manager  
(62.5%) responded by stating that SWHs are very reliable and only 12.5 % stated 
that they are reliable the same way as the normal electric geyser. 
The response from the Project Services Manager was that, SWH are quite reliable, 
however the real test would be during the winter months. However, when this 
happens, the power supply can be used to heat the water.  
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The Energy Services Manager (12.5%) responded and agreed that SWH are 90% 
reliable and 10% being consecutive overcast and rainy days. 
Summary 
100% of respondents responded by stating that SWHs are reliable with some 
warning on challenges that one will face of no hot water on consecutive overcast and 
rainy days as well as during winter months.  
Exposure to risks: 
To this question 6.2: How do you mitigate the risk of theft since SWHs are exposed 
to it as they are installed on top of the roof?  
The responses from two Project Managers (25%) were as follows: put in burglar 
gates, electric fence, alarms since they form part of the normal household security 
measures. SWHs have to be bolted onto the roof and also a lockable devise have to 
be used. 
Two Project Managers, the Project Team Member, the Project Services Manager 
(50%) stated that there is no risk of theft for SWH and have not heard of SWHs 
being stolen. No reports received about theft of SWHs. Minimal theft due to location. 
The response from the Marketing Services Manager (12.5%) was that there is a risk 
of theft but the thief has to be strong enough to remove it. When it is put up free of 
charge, the owner can do whatever he or she likes with it, even to sell it. 
The Energy Services Manager (12.5%) has responded by stating that the SWH 
owners have to ensure that no easy access to the roof. The one-way screws have to 
be used for mounting SWHs in the same manner that they are used when burglar 
bars are installed. 
Summary 
Fifty percent of respondents stated that there is no risk of theft of SWH. The other 
fifty percent suggested that there is a risk of theft of SWH, The owner have to secure 
the house and the SWHs. 
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To this question 6.3 and 1.5: What type of maintenance does it require? For example 
treatment for rust since it is exposed to weather and at what intervals?  
Three Project Managers (37.5%) responded by stating that yes, the maintenance 
required is to keep collectors clean; most material is not corrosive especially 
insulation on tanks; the water-scaling (hard water, calcium deposits); treatment for 
rust; routine maintenance for the element and lastly maintenance is required like any 
other appliances.  
A response from the fourth Project Manager (12.5%) was that there is no 
maintenance required for SWHs. 
The Project Team Member (12.5%) stated that it should last at least 10 years before 
it gives. 
The Project Services Manager (12.5%) responded by stating that, Yes, SWHs 
require inspection for bad weather damages. They have to be treatment for rust and 
yearly maintenance. 
The Marketing Services Manager (12.5%) responded by stating that, yes, SWHs 
require treatment for rust and maintenance since it perish from weather. 
The Energy Services Manager (12.5%) responded by stating that, yes, SWHs have 
to be treated for rust if metal frame is exposed to elements or weather. The 
Collectors can be cleaned from time to time. 
Summary 
87.5% of respondents agreed that it rust and it should be maintained and treated for 
rust. 12.5% said that it should last for at least 10 years before it requires 
maintenance. 
To this question: What strategies have you put in place to implement the current IRP 
(Integrated Resource Plan) in the Buffalo City Metropolitan Municipality? 
The responses from the three Project Managers (37.5%) was to pursue with green 
technologies; new homes to be equipped with SWHs; schools for example Sterling 
High School is using Solar Panels to keep swimming pools green; paying for plastic 
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bags; implemented energy saving lights at the BCMM and are planning to promote 
Low Pressure SWHs (LPS); ESKOM has offered all its packages to BCMM. 
The responses from three managers (a Project Manager; a Project Team Member 
and a Project Services Manager) 37.5% were not sure. 
The Marketing Services Manager (12.5%) responded by stating the following: 
ESKOM is not involved with BCMM plans; ESKOM has got its roll out plan; BCMM 
customers are educated by ESKOM although it is not ESKOM’s responsibility. 
The Energy Services Manager (12.5%) responded by stating that expanding the 
existing ripple relay system by 8000 units; residential mass roll out lighting or timers 
and insulation and also by implementing Smaller Power Producers (SPP) 
Programme for the industry and commerce. 
Summary 
Fifty percent (50%) of respondents shared the current IRP strategies while another 
50% not sure as well as confirmed that ESKOM is not involved in the current BCMM 
IRP strategies. 
To this question: Please share anything that pertains to the SWHs that you feel it 
was never addressed by this questionnaire:  
Recommendations 
The high cost of replacement of panels for SWHs; all municipalities have to insist 
that all new houses install SWHs and gas stoves. There is a low connection fee and 
it is in the BCMM tariff book that is intended for people who voluntarily designed 
houses as green as possible. There is a question on whether the green technologies 
are manufactured in the country. Once the SWH is paid up, you stand to gain or 
save money. The design of the SWHs is very important and plumbing is very 
important.  
4.2.4 Data correlation, Data consolidation, Data comparison and Data 
integration 
Johnson and Onwuegbuzie (2004, p.22) argue that the mixed methods research 
process model incorporates seven-stage conceptualisation of the mixed methods 
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data analysis process. According to these authors, the seven data analysis stages 
are as follows:  data reduction, data display, data transformation, data correlation, 
data consolidation and data comparison and data integration. 
Data correlation, Data consolidation, Data comparison and Data integration will be 
implemented as the stages for further analysis of a mixed methods research data. 
Before a mixed methods research data analysis is completed, the researcher has to 
ensure that the research objective and the main research question are stated clearly.  
The Research objective: 
To investigate the possibility of renewable energy in the form of solar as an 
alternative solution in supplying the deficit power in the Buffalo City Metro. The 
renewable energy will be defined as an alternative source of energy that is 
environmentally friendly. Some examples are Solar Water Heaters, Concentrating 
Solar Power, Photo Voltaic power systems and Wind farm generation, Small Hydro 
generation and Biomass. 
The Main Research Question (RQM): 
Can alternative energy in the form of solar be a solution in improving power shortage 
in the Buffalo City Metro? 
The quantitative data will be compared to the qualitative data with the intention of 
testing whether the researcher has addressed the objective and eventually answered 
the research question. 
4.2.4.1 Data correlation 
Johnson and Onwuegbuzie (2004, p.22) argue that this involves quantitative data 
being correlated with qualitised data or qualitative data being correlated with 
quantitised data. This research compared quantitative and qualitative data in terms 
of numbers in terms of frequency of responses for the same question. In a qualitative 
data coding unit of the frequency of themes such as: the installation and utilisation of 
SWHs in BCMM; the installation cost of SWHs; the duration in days for hot water 
availability and safety of the SWHs; electricity power savings; the benefits gained 
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from using SWHs and their reliability and lastly the level of exposure to risks were 
used through the implementation of the content analysis. 
 
4.2.4.2 Data consolidation 
 Johnson and Onwuegbuzie (2004, p.22) argue that Data consolidation happens 
wherein both quantitative and qualitative data were combined to create new or 
TABLE 4.10 ILLUSTRATES THE CORRELATION OF QUALITATIVE AND QUANTITATIVE DATA.
RQ 1: The installation and utilization of SWHs in BCMM: Quant Qual
1.1. To what extent do you agree that Solar Water Heaters (SWHs) are marke           36.17 100
1.2. To what extent do you agree that there is a project in place for installing S      23.41 50
1.3. To what extent do you agree that SWHs save electricity power in the hou 91.49 100
1.4. To what extent do you agree that it is disadvantageous to install SWHs in     6.38 100 62.189
1.5. To what extent do you agree that SWHs lasts longer than other geysers? 51.06 12.5
RQ 2: The installation cost of SWHs:
2.1. To what extent do you agree that The Demand Side Management (DSM)     42.55 30
2.2. To what extent do you agree that ESKOM supports households that want      85.11 100
2.3. To what extent do you agree that SWHs suppliers are available in East L 91.49 100
RQ 3: The duration in days for hot water availability and safety of the SWHs:
3.1. To what extent do you agree that in winter, your SWH keeps water hot du     65.96 87.5
3.2. To what extent do you agree that in winter, SWH owners switch over to th    25.54 0
3.3. To what extent do you agree that SWHs store more water relative to the c   21.28 12.5
3.4. To what extent do you agree that there is no risk of radiation or electric s     89.36 100
RQ 4: Electricity power savings:
4.1. To what extent do you agree that the electricity power can be saved by in       91.49 75
4.2. To what extent do you agree that ESKOM gives an incentive for purchasi     85.11 100
4.3. To what extent do you agree that electricity saving can also be achieved    51.06 45
4.4. To what extent do you agree that electricity power can be saved by switc         68.08 100
RQ 5: The benefits gained from using SWHs and their reliability:
5.1. To what extent do you agree that SWHs are reliable and it is beneficial to       57.45 100
5.2. To what extent do you agree that SWHs are reliable and it is beneficial to               82.98 100
5.3. To what extent do you agree that SWHs are reliable and it is beneficial to           87.24 100
5.4. To what extent do you agree that SWHs are reliable and it is beneficial to            59.58 50
5.5. To what extent do you agree that SWH are reliable and it is beneficial to            51.07 45
5.6. To what extent do you agree that SWH are reliable and it is beneficial to                89.36 100
RQ 6: Exposure to risks:
6.1. To what extent do you agree that SWHs get struck by lightning during a s  8.51 12.5
6.2. To what extent do you agree that SWHs are easily accessible by thieves   14.9 12.5
6.3. To what extent do you agree that SWHs rust quickly and water starts leak         19.15 87.5
Average 55.831 68.8
There is a positive relationship between a Qualitative and a Quantitative data and the relationship is strong at 62.19%.
Quantitative data 
Frequency in %
Qualitative data 
Frequency in % Correlation  %
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consolidated variables or data sets. The mixed research data will be consolidated 
after a descriptive stat analysis and content analysis are concluded.  
 
TABLE 4.11 ILLUSTRATES DATA FRQUENCY AND THE CONSOLIDATION OF DATA.
Quant Qual
RQ 1: The installation and utilization of SWHs in BCMM: 41.7 72.5 57 43
1.1. To what extent do you agree that Solar Water Heaters (SWHs) are mark           36.17 100 68 32
1.2. To what extent do you agree that there is a project in place for installing      23.41 50 37 63
1.3. To what extent do you agree that SWHs save electricity power in the hou 91.49 100 96 4.3
1.4. To what extent do you agree that it is disadvantageous to install SWHs i      6.38 100 53 47
1.5. To what extent do you agree that SWHs lasts longer than other geysers? 51.06 12.5 32 68
RQ 2: The installation cost of SWHs: 73.05 76.7 75 25
2.1. To what extent do you agree that The Demand Side Management (DSM      42.55 30 36 64
2.2. To what extent do you agree that ESKOM supports households that wan       85.11 100 93 7.4
2.3. To what extent do you agree that SWHs suppliers are available in East L 91.49 100 96 4.3
RQ 3: The duration in days for hot water availability and safety of the SWHs: 50.54 50 50 50
3.1. To what extent do you agree that in winter, your SWH keeps water hot d     65.96 87.5 77 23
3.2. To what extent do you agree that in winter, SWH owners switch over to t    25.54 0 13 87
3.3. To what extent do you agree that SWHs store more water relative to the   21.28 12.5 17 83
3.4. To what extent do you agree that there is no risk of radiation or electric s     89.36 100 95 5.3
RQ 4: Electricity power savings: 73.94 80 77 23
4.1. To what extent do you agree that the electricity power can be saved by i       91.49 75 83 17
4.2. To what extent do you agree that ESKOM gives an incentive for purchas     85.11 100 93 7.4
4.3. To what extent do you agree that electricity saving can also be achieved    51.06 45 48 52
4.4. To what extent do you agree that electricity power can be saved by switc         68.08 100 84 16
RQ 5: The benefits gained from using SWHs and their reliability: 71.28 82.5 77 23
5.1. To what extent do you agree that SWHs are reliable and it is beneficial t        57.45 100 79 21
5.2. To what extent do you agree that SWHs are reliable and it is beneficial t                82.98 100 91 8.5
5.3. To what extent do you agree that SWHs are reliable and it is beneficial t            87.24 100 94 6.4
5.4. To what extent do you agree that SWHs are reliable and it is beneficial t             59.58 50 55 45
5.5. To what extent do you agree that SWH are reliable and it is beneficial to            51.07 45 48 52
5.6. To what extent do you agree that SWH are reliable and it is beneficial to                89.36 100 95 5.3
RQ 6: Exposure to risks: 14.19 37.5 26 74
6.1. To what extent do you agree that SWHs get struck by lightning during a s  8.51 12.5 11 89
6.2. To what extent do you agree that SWHs are easily accessible by thieves   14.9 12.5 14 86
6.3. To what extent do you agree that SWHs rust quickly and water starts lea         19.15 87.5 53 47
Average 55.96 68.2 62 38
Data 
Consoli
dation 
% 
Agree
Data 
Consoli
dation 
% 
Disagre
Quantitative 
data 
Frequency in 
%
Qualitativ
e data 
Frequenc
y in %
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The following data analysis is based on the tabulated data that is displayed on Table 
4.11 above. 
Both Quantitative and Qualitative data were consolidated and analysed as a mixed 
data: RQ 1: On average 57.10 % of all the respondents agreed that if marketing and 
projects are in place it could increase the installation and utilisation of SWHs in 
BCMM and save electricity power in the households. 
RQ 2: On average, 74.85 % agreed that if there can be an improvement in DSM 
implementation, the increase on the Eskom and BCMM incentives, loans that have a 
low interest are extended to the buyers of SWHs, the installation cost of SWHs will 
be mitigated. This will encourage more buyers of SWHs and the results will be the 
alleviation of power shortage in the BCMM. 
RQ 3: On average, 50.27% of all the respondents agreed that SWHs keep water hot 
for a longer period. There is no need for SWHs owners to switch on their electric 
geysers in winter and it is safe to use SWHs. It is also confirmed that there is no 
difference in tank sizes. Since electric geysers are not needed once households 
install SWHs, it is possible to alleviate power shortage from BCMM by replacing 
electric geysers with SWHs and SWHs can also be installed in new installations 
instead of electric geysers. 
RQ 4: On average, 76.97% of all the respondents agreed that once SWHs are 
installed in the households, they result in electricity savings. The heat pumps are not 
marketed aggressively and their effectiveness is least known by households. Eskom 
incentive encourages households to purchase more SWHs. The households that still 
use or used electric geysers still strongly agree that a conventional geyser have to 
be switched off in the mornings and evenings. These actions will facilitate alleviation 
of power shortages in the BCMM together with aggressive installation and use of 
SWHs. 
RQ 5: On average, 76.89% of the consolidated respondents strongly agreed that 
there are benefits gained from using SWHs and their reliability since it can be used 
even on any installation where there is no electricity. The households with electric 
geyser can substitute the by SWHs and still benefit in terms of electricity cost. They 
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also agreed that the payback period is between three to four years and they do not 
breakdown or require electric element to be replaced. 
RQ 6:  On average, 74.16% of all the respondents did not agree that SWHs are 
exposure to risks of lightning strikes; theft and when it comes to rust; more than half 
of the 55 respondents agree that it is possible for the SWH to rust due to exposure to 
weather and water scaling. 
4.2.4.3 Data comparison  
Johnson and Onwuegbuzie (2004, p.22) argue that a mixed methods research 
approach involves comparing data from the qualitative and quantitative data sources.  
This study will compare the literature reviewed with the qualitative data and also with 
the qualitative data and the results will be recorded under findings in the next 
chapter. The findings will be based on more detail by comparing literature reviewed 
with management responses, Mdantsane respondents and Beacon Bay respondents 
and a summary will combine all these responses. 
Data comparison in this section will be derived from Table 4.11 above and it will be 
carried out under the following research questionnaire headings: the installation and 
utilisation of SWHs in BCMM; the installation cost of SWHs; the duration in days for 
hot water availability and safety of the SWHs; electricity power savings, the benefits 
gained from using SWHs and their reliability and exposure to risks. 
The installation and utilisation of SWHs in BCMM: 
The empirical study revealed that on average 57.10 % of all the respondents agreed 
that if marketing and SWHs installation projects can be implemented, it could result 
in an increase in the installation and utilisation of SWHs in BCMM and save 
electricity power in the households. On average 68.2% disagreed that SWHs lasts 
longer than the normal electric geyser, hence the literature revealed that SWHs have 
a warranty of between 25 to 30 years. This means that the suppliers have to read the 
warranty document to the buyer so that they can be well informed and inform others 
about the warranty of their SWHs. The increase in buyers of SWHs will result in an 
increase in available electricity energy and that will avoid unnecessary load-
shedding. 
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The installation cost of SWHs: 
The empirical study revealed that on average, 74.85 % respondents agreed that if 
there can be an improvement in DSM implementation, the increase on the Eskom 
and BCMM incentives or rebates, loans that have a low interest are extended to the 
buyers of SWHs, the installation cost of SWHs will be cushioned or mitigated. This 
will encourage more buyers of SWHs and the results will be the alleviation of power 
shortage in the BCMM. 
The duration in days for hot water availability and safety of the SWHs: 
In the empirical study, it is reported that on average, 50.27% of all the respondents 
agreed that SWHs keep water hot for a longer period. There is no need for SWHs 
owners to switch on their electric geysers in winter and it is safe to use SWHs. It is 
also confirmed that there is no difference in tank sizes. Since electric geysers are not 
needed once households install SWHs, it is possible to alleviate power shortage 
from BCMM by replacing electric geysers with SWHs and SWHs can also be 
installed in new installations instead of electric geysers. 
The empirical study agrees with the literature reviewed. There will be more buyers of 
SWHs if marketers of SWHs can clarify the fear of not having hot water in winter. 
The potential buyers of SWH will increase and power shortage in the BCMM will be 
alleviated. 
Electricity power savings: 
The interviews conducted and the results from the structured self-administered 
questionnaire concurred with the literature in that,  the empirical study revealed that 
on average, 76.97% of all the respondents agreed that once SWHs are installed in 
the households, they result in electricity savings. The heat pumps are not marketed 
aggressively and their effectiveness is least known by households. Eskom incentive 
or rebate system encourages households to purchase more SWHs. The households 
that still use or used electric geysers still strongly agree that a conventional geyser 
have to be switched off in the mornings and evenings. These actions will facilitate 
alleviation of power shortages in the BCMM together with aggressive installation and 
use of SWHs. 
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The benefits gained from using SWHs and their reliability: 
The empirical study revealed that on average, 76.89% of the consolidated 
respondents strongly agreed that there are benefits gained from using SWHs and 
they are reliable. They can be used even on any installation where there is no 
electricity. The households with electric geyser can substitute them by SWHs and 
still benefit in terms of electricity cost. They also agreed that the payback period is 
between three to four years and they do not breakdown or require electric element to 
be replaced. All the variables of this sub-question answers the research question 
since when all they are applied the benefit to the electricity supplier will be the 
reduction of power usage and on the consumer it will be the saving on electricity 
charges per period. 
Exposure to risks: 
The empirical study was used to further test the risk of theft, rust and lightning strikes 
since they could contribute heavily to the energy shortfall when the SWH is damaged 
or stolen. The users could also opt for electric conventional geysers that could 
consume more electricity and result to a shortfall in power supply. The results from 
the combined or mixed methods data analysis revealed that on average, 74.16% of 
all the respondents did not agree that SWHs are exposed to risks of lightning strikes; 
theft and when it comes to rust, more than half of the 55 respondents agree that it is 
possible for the SWH to rust due to exposure to weather and water calcification and 
scaling. 
4.2.4.4 Data integration is the final stage 
Johnson and Onwuegbuzie (2004, p.22) argue that data integration happens 
whereby both quantitative and qualitative data were integrated into either a coherent 
whole or two separate sets (i.e., qualitative and quantitative) of coherent wholes. 
Since this research used a mixed method for sourcing and analysing data, data were 
integrated under the data comparison topic above. This was done in order to 
produce one finding that was addressed by both data sourcing methodologies as 
displayed in Table 4.11 above. The literature reviewed was compared with this data 
to highlight the origin of the question.  
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The mixed methods research is more advantageous since both quantitative and 
qualitative data were analysed together and integrated to come up with findings. 
The finding will be discussed in the next chapter.  
4.3 CONCLUSION 
 
The data were collected from the respondents with the aid of structured and self-
administered questionnaires and likewise with the semi-structured interview 
questionnaires.  
In this chapter, data were analysed using a mixed methods research. The tables and 
graphs were used for data analysis. This exercise enabled the researcher to find 
answers to the question under sub question four: What are the perceived 
characteristics required for successful implementation of renewable energy in the 
Buffalo City Metropolitan Municipality? The different responses highlighted the 
characteristics and different perception that different SWH users had about it. The 
successful implementation of recommendations from this study will result to 
alleviation of power shortages in the BCMM. 
The next chapter will be chapter five and it is the last chapter for this study. The 
discussion, the findings; recommendations and conclusion will be reported in chapter 
five. 
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CHAPTER FIVE 
DISCUSSION, RECOMMENDATIONS AND CONCLUSIONS  
5.1 INTRODUCTION 
 
In chapter four, the researcher reported on the methods used for data acquisition, 
analyses and its interpretation using a mixed methods research approach. 
This chapter will summarise the previous chapters. It will report on the findings of the 
literature review and empirical study that were conducted in the previous chapters .It 
will reveal whether the empirical study is congruent with the literature reviewed. The 
research limitations will be reported, the future research areas will be highlighted, the 
recommendations will be detailed and the conclusions will summarise the study from 
the first chapter to this chapter.   
The findings will be derived from the integration of literature reviewed from chapter 
two with the integrated mixed methods research data that were analysed in chapter 
four. 
The findings will confirm whether the distributed questionnaires helped in resolving 
the main research question: Can alternative energy in the form of solar be a solution 
in improving power shortage in the Buffalo City Metropolitan Municipality? 
5.2 SUMMARY OF THE PREVIOUS CHAPTERS 
 
The previous chapters reported on the literature reviewed, the methods of collecting 
data, the collection and analysis of data and this chapter will report on the findings 
on whether SWHs can alleviate power shortages. This section will summarise the 
previous chapters with the intention of assessing whether the researched work 
answered the main research question. The chapters only highlight the sections that 
attempt to answer the main research question. It will be arranged in a chronological 
order from chapter 1 up to chapter 4.This chapter will report on the following 
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sections: the findings, recommendations, the limitations of the study, the 
opportunities for further research and conclusions. 
Chapter 1: discussed the purpose of the study and its contribution towards alleviating 
power shortages in the Buffalo City Metropolitan Municipality. 
Chapter 2: outlined the literature reviewed relative to the main research question.  
Chapter 3: discussed the research design and methodology. 
Chapter 4: reported on the acquisition, analysis and interpretation of data. 
This chapter will report on the findings from the data that were analysed and 
interpreted in the previous chapters. The findings will be reported by confirming 
whether what literature reviewed reported is supported by the results from the 
empirical study.  
5.3 FINDINGS 
 
In this section, the research question and the sub-questions are highlighted again. 
The actions to address them are also described below. The results from investigation 
conducted with the aid of an empirical study are briefly discussed in this section. 
The research question of this study was: 
Can alternative energy in the form of solar be a solution in improving power shortage 
in the Buffalo City Metropolitan Municipality? 
This study was conducted because there was a problem of power failures in the 
BCMM due to capacity, energy and reserve margin constraints as discussed in 
chapter two. 
In the literature reviewed Buffalo City Metropolitan Draft Integrated Development 
Plan (2011-2016) states that Buffalo City has also experienced service failures in 
various areas as a result of an infrastructure collapse as well as the national load 
shedding. Furthermore, the budget is not enough to fund electricity infrastructure that 
is in a state of disrepair due to lack of maintenance and electricity infrastructure 
upgrade projects.  
125 
 
 
 
In order for the researcher to resolve the research question, the sub-questions were 
identified and discussed at various chapters in this study. The sub-questions were 
the following:  
5.3.1 Sub-question one: 
What does renewable energy entail?  
In chapter two, the renewable energy was discussed from different literatures. The 
types of renewable energies available were identified and reported. It even reported 
the plans that are in place to increase renewable energy specifically Solar Water 
Heaters.  
5.3.2 Sub-question two: 
What are the nature and characteristics of alternative solutions? 
In chapter two the nature and characteristics of alternative energies were discussed. 
During the discussion of the nature and characteristics of alternative solutions the 
roles for Solar Water Heaters, the demand side management and the Independent 
Power Producers were discussed in detail.  
1.5.3 Sub-question three: 
What are the reasons for choosing renewable energy as an alternative solution? 
In chapter two the reasons for choosing renewable energy as an alternative solution 
were discussed.  
According to Hampton (2007), renewable energy is a source of electricity that comes 
in many forms, including wind, solar, hydro, geothermal, tidal and biofuels. The clean 
energy sources such as wind, water and solar are preferred because they produce 
energy without consuming resources or generating pollution. The challenge with 
them is that they are not always practical or plentiful. Most businesses and 
municipalities are beginning to adopt renewable energy portfolios. One part of a 
renewable energy portfolio is biogas and one such biogas is methane (Hampton, 
2007). 
 
126 
 
 
 
5.3.4 Sub-question four: 
What are the perceived characteristics required for successful implementation of 
renewable energy in the Buffalo City Metropolitan Municipality? 
In chapter three, questionnaires were generated in order to acquire data that were 
used for empirical study in chapter four. The main aim was to investigate whether 
renewable energy can be used as an alternative source to alleviate power shortages 
in the Buffalo City Metropolitan Municipality. 
5.3.5 Sub-question five: 
How do the results in sub-question four compare with the characteristics identified in 
sub-question three? 
The comparison of the empirical study results with that of the literature study are 
summarised under the following secondary questions: 
5.3.5.1 The installation and utilisation of SWHs in BCMM: 
In the empirical study, on average, 57.10% of all the respondents agreed that if 
marketing and projects are in place it could increase the installation and utilisation of 
SWHs in BCMM and save electricity power in the households.  
 
The literature reviewed linked with the empirical study in terms of SWHs installation 
since according to Edkins, Marquard and Winkler (2010), ESKOM’s Demand Side 
Management (DSM) programme has been actively reducing electricity demand 
patterns for several years. The focus of DSM is on energy efficiency and actively 
managing electricity demand by consumers. Efficiency improvements include load 
shifting (scheduling of consumption activities to off-peak periods) and installation of 
technological solutions to actively reduce peak consumption (load alleviation). Public 
education and awareness building is also a large component of this programme. In 
particular the large scale installation of solar water heating systems will reduce the 
demand on the total electrical load and consumption at large. The UNDP/Central 
Energy Fund (CEF) 500 SWH Pilot Project showed that electricity saving of up to 2.3 
MWh can be achieved per system per year (Edkins, Marquard and Winkler, 2010).  
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The literature reviewed reported that, Mirel (2010) argues that the international 
leaders for solar power are California, New Jersey and Colorado, with California 
claiming close to two-thirds of all U.S. solar installations. The number one country for 
solar energy is Germany, which has the same latitude as Anchorage, Alaska. Solar 
electric technology is intended to offset a building's electric bill, whereas solar hot 
water technology offsets a building's natural gas bill. Most solar systems have a 
warranty period of 25 to 30 years, which means the younger the roof the better 
(Mirel, 2010). 
100% of the respondents in a qualitative research where ESKOM and BCMM 
managers were interviewed confirmed that marketing of SWHs to the community in 
the BCMM is happening and Eskom is the leader in its marketing drive for the use of 
Solar Water Heaters through their Demand Side Management campaigns. 
The Beacon Bay respondents had a mean of 3.5 and a mode of 4 and 46.16% 
agreed that Solar Water Heaters (SWHs) are marketed to the community in the 
Buffalo City Metropolitan Municipality (BCMM). The Mdantsane respondents had a 
mean of 2.29 and a mode of 2 and 71.43% disagreed that Solar Water Heaters 
(SWHs) are marketed to the community in the Buffalo City Metropolitan Municipality 
(BCMM). This means that SWHs are not marketed to the communities that reside in 
Mdantsane in the BCMM. 
100 % of respondents suggested that once SWHs are marketed aggressively and 
ESKOM and BCMM incentives and savings are pronounced during marketing and 
interest is reduced, the society in the BCMM area of electricity supply will be 
motivated to buy SWHs. 
50% of management respondents confirmed that there is currently a project and a 
plan for the installation of SWHs in the BCMM households. BCMM is busy 
investigating the viability of installing Low Pressure SWHs. 
Beacon Bay respondents had a mean of 2.92 and a mode of 3 and 42.31% 
disagreed that there is a project in place for installing SWHs in Mdantsane and 
Beacon Bay.   
Mdantsane respondents had a mean of 2.38 and a mode of 2 and 71.43% disagreed 
that there is a project in place for installing SWHs in Mdantsane and Beacon Bay. 
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These results confirmed that there is no project in place for installing SWHs in 
Mdantsane and Beacon Bay, specifically in Mdantsane. 
There are advantages but 100% of the respondents mentioned that the 
disadvantages are the rainy, overcast days, winter season, the high initial cost and 
aesthetics since they are not pleasing to some SWH potential and current users.  
Beacon Bay respondents had a mean of 1.92 and a mode of 1 and also 77.01% of 
them disagreed that it is disadvantageous to install SWHs in the household at the 
BCMM.  
Mdantsane respondents had a mean of 1.81 and the mode of 2 and 99.80% of them 
disagreed that it is disadvantageous to install SWHs in the household at the BCMM. 
5.3.5.2 The installation cost of SWHs: 
The installation cost of SWHs is indicated in the literature since, ESKOM Holdings 
Limited Integrated Annual Report (2010) indicated that a substantial increase in the 
Solar Water Heater rebates offered by Eskom, in some cases up to 120%, is set to 
bring environmentally friendly solar-heated geysers within the financial reach of 
thousands of South Africans wishing to reduce their home energy costs (ESKOM 
Holdings Limited Integrated Annual Report, 2010:134). 
100% of respondents from management staff responded by stating that only ESKOM 
reports on its stats monthly. ESKOM has a DSM programme in place and it shows 
signs of reduction in power usage. 
On average, 52.38 of Mdantsane respondents agreed that The Demand Side 
Management (DSM) is implemented at the BCMM. The mean is 3.38 and the mode 
is 4 this means that the majority of respondents agree, while 33.33% was neutral 
and only 14.39% disagreed with the statement on 2.1 above. 
On average, 50% of Beacon Bay respondents were neutral about this question.34.62 
agreed and 15.38 disagreed with above question 2.1. 
62.5% of management respondents confirmed that at the BCMM there are currently 
no plans put in place by BCMM management to fund the installation of SWHs in the 
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BCMM. Applied for funding from DoE and that on the 24th of August 2012 there was 
meeting that took place between ESKOM and BCMM Council to look at options.  
On average, 90.48% of Mdantsane respondents agreed that ESKOM gives an 
incentive for purchasing a Solar Water Heater.  The mean of 4.05 the mode of 4   
concur with question 4.2 above.  
 On average, 80.77% of all Beacon Bay respondents agreed that ESKOM gives an 
incentive for purchasing a Solar Water Heater. 
100% of the respondents from management confirmed that there are SWHs 
suppliers in East London. 
On average, 95.24% of Mdantsane respondents agreed that SWHs suppliers are 
available in East London. The mean of 4.14 and the mode of 4 also tend towards 
strongly agreeing with this statement on 2.3 above. 
On average, 88.46% of   Beacon Bay respondents agreed that SWHs suppliers are 
available in East London. The mean of 4.79 and the mode of 5 also tend towards 
strongly agreeing with this statement on 2.3 above. 
75% of the respondents confirmed that there are safety risks in installing SWHs. A 
safety risk can be caused by the integrity of the roof where SWHs to be installed. 
Another safety risk is the boiling water that cannot be regulated due to the design of 
the SWHs. A build-up of bacteria in storage vessel can happen if water temperature 
is kept below fifty degrees Celsius. 
On average, 100% of Mdantsane respondents agreed that there is no risk of 
radiation or electric shock when households use SWHs. The mean was 4.33 and the 
mode was 4. Both central tendencies are high and this indicated that Mdantsane 
respondents agreed with question 3.4 above. 
On average, 80.77% of Beacon Bay respondents agreed that there is no risk of 
radiation or electric shock when households use SWHs. The mean of 4.38 and the 
mode of 5 indicated that Beacon Bay respondents strongly agreed that there is no 
risk of radiation or electric shock when households use SWHs. 
5.3.5.3 The duration in days for hot water availability and safety of the SWHs: 
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In the literature reviewed, According to Davis, et al. (2010, p.21),one of the authors 
of this report has had the personal experience of having installed a solar water 
heater and noted that despite seeing a drastic reduction in electricity consumption, 
the free energy sourced from the sun is a justifiable motivation for utilising additional 
hot water (no rebound with regard to electricity demanded or consumed, yet an 
increment in water demand) for comfort, particularly in winter months when the utility 
derived from hot water is greater and the solar resources in Cape Town smaller 
(Davis, et al., 2010, p.21). 
87.5% of all managers stated that there is no difference in size. It depends to the 
size that you want to install. The available tank sizes are 50; 100; 150; 200 and 300 
litre storage tanks. 
On average, 71.43% of Mdantsane respondents disagreed that SWHs store more 
water relative to the conventional electric heaters. The mean of 2.52 and the mode of 
2 indicated that the respondents disagreed with question 3.3 above. 
On average, 50% of Beacon Bay respondents are neutral and 30.77% of them 
disagreed that SWHs store more water relative to the conventional electric heaters. 
This neutral response is affirmed by the central tendencies since the mean is 2.92 
5.3.5.4 Electricity power savings: 
Electricity power savings is confirmed in the literature , when Davis, et al. (2010, 
p.57) argue that Solar Water Heaters had been received by special-needs members 
of the community and these had made a positive impact on the lives of those who 
received them, including through reduced electricity consumption (Davis, et al., 
2010,p.57). 
100% of management respondents agreed that SWHs users are aware of the energy 
saved when households use SWHs and they also agreed that owners of SWHs are 
educated on how to use hot water from it. 
On average 100% of Mdantsane respondents agreed that electricity power can be 
saved by installing Solar Water Heaters in the households. This was confirmed by 
the mean of 4.33 and a mode of 4. 
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On average, 84.62% of the Beacon Bay respondents strongly agree that electricity 
power can be saved by installing Solar Water Heaters in the households. 
Since this question was asked to management, 100% of them agreed that there is 
an increase in the amount of SWHs installed in the past two years. These 
demonstrate that most SWH users reap the benefits of saving money and electricity 
and then encourage others to follow suite through the word of mouth and also 
through DSM in a smaller scale.  
This question was asked to management and 100% of them mentioned that the 
marketing of SWHs have to be driven with the emphasis on electricity cost reduction, 
monetary savings, investment, subsidies and if government can fund 100% of the 
rollout of SWHs installation and the rebate to continue to be implemented by Eskom 
and BCMM to all households that have purchased SWHs. This means that, currently 
the marketing of SWHs is not very effective since the respondents suggest what 
have to be done to motivate potential SWHs to buy them in huge numbers.  
On average, 49.42% of Mdantsane respondents disagreed that SWHs are marketed 
in the BCMM and there are projects in place for installing SWHs, SWHs save 
electricity, it is disadvantageous to install SWHs and that SWHs lasts longer than 
other geysers, About 44.76% agreed with this statement and only 5.71 were neutral. 
On average, 39, 23% of Beacon Bay respondents agreed that solar water heaters 
installation and utilisation in BCMM is marketed, the projects are in place, SWHs 
save electricity; it is disadvantageous to install SWHs and those SWHs lasts longer 
than other geysers. About 33.08% of these respondents disagreed with above 
statement and 27.69% neutral. This means that it will take too long to alleviate power 
shortage in the BCMM. 
5.3.5.5 The benefits gained from using SWHs and their reliability: 
IPPs can also assume risks in project management, construction, technology and 
financing that state power sectors in developing countries are not adequately 
equipped to handle. Under transparent and competitive business environments, 
Independent Power Producers are striving to minimise cost and increase returns on 
their investment, while public utilities are trying to maximize the benefits from 
privately owned plant in order to reduce their own costs; all of which leads to 
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improved efficiency and reduced tariffs payable by the utility customers (Partnership 
for Power Generation, 30 November - 1 December 2008). 
As indicated in the literature reviewed that, Takada, et al. (2007) argue that 
renewable energy technology is the energy supply that is best understood as being 
needed for heating, transportation fuel and electricity. Within each category, a range 
of renewable energy technologies has become reliable and cost effective; these new 
technologies are now accepted for successful business and industry. The examples 
of the new technologies and their functions are listed below: 
• Heating: solar water heaters, passive solar building design (also incorporating 
cooling), biomass crops and waste, biogas, geothermal sources, heat pumps; 
• Transportation fuel: ethanol (e.g. from sugar cane processing) for spark ignition 
engines, biodiesel (e.g. for diesel compression engines from sunflower, canola, 
coconut); 
• Electricity: solar photovoltaic, wind, hydro (including run-of-the-river), geothermal, 
biomass thermal generation, biofuel engine generators (Takada, et al., 2007). 
More than 80% of all the respondents agreed that electricity power can be saved by 
installing Solar Water Heaters in the households. This proves that the main research 
question is answered by the majority of respondents. 
100% of management respondents agreed that SWH do breakdown due to many 
reasons such as poor quality units, installation as well as blockages of pipes due to 
calcification. It can be struck by lightning. 
On average, 90.48% of Mdantsane respondents with the mean of 3.95 and a mode 
of 4 agreed that SWHs are reliable and it is beneficial to buy it since it does not 
breakdown. 
On average, 42.31% of Beacon Bay respondents with the mean of 3.08 and a mode 
of 2 disagreed that SWHs are reliable and it is beneficial to buy it since it does not 
breakdown. 30.77% of respondents agreed with the question and, this is confirmed 
by the mean of 3.08.The mode of 2 is on the disagreed level of the Likert scale 
between 1 and 5. 
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About 90% of Mdantsane respondents agreed that SWHs are reliable and it is a 
benefit to install them since they do not breakdown. The Beacon Bay respondents 
and management respondents disagreed that SWHs do not breakdown. The 
reasons that can cause them to breakdown are poor quality units, poor workmanship 
during installation as well as blockages of pipes due to calcification. It can be struck 
by lightning. 
Since this question was asked to management respondents to test whether the 
users of SWHs are happy with the product so that marketing of them can be driven 
through the word of mouth. About 75% of management respondents reported that 
the households that have installed and used SWHs are very happy with the savings 
in electricity costs such that they want to install more SWHs. 
At most 100% of respondents confirmed that when SWHs are installed in the BCMM 
households the benefits will be the reduction in peak Demand although BCMM will 
lose out on revenue gained from energy sales. 
On average 100% of Mdantsane respondents agreed that electricity power can be 
saved by installing Solar Water Heaters in the households. This was confirmed by 
the mean of 4.33 and a mode of 4. 
On average, 84.62% of the Beacon Bay respondents strongly agree that electricity 
power can be saved by installing Solar Water Heaters in the households. 
100% of respondents responded by stating that SWHs are reliable with some 
warning on challenges that one will face of no hot water on consecutive overcast and 
rainy days as well as during winter months. 
On average, 85.71% of Mdantsane respondents with a mean of 4.14 and a mode of 
4 agreed that SWHs are reliable and it is beneficial to the households to replace their 
electric geysers with Solar Water Heaters. 
On average, 88.46% of Beacon Bay respondents with the mean of 4.71 and a mode 
of 5 strongly agreed that SWHs are reliable and it is beneficial to the households to 
replace their electric geysers with Solar Water Heaters. 
5.3.5.6 Exposure to risks: 
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In the literature reviewed, ESKOM Holdings Limited Integrated Report (2011, p.28) 
revealed that there is a risk of an energy shortfall if its key assumptions that are 
related to the electricity energy supply and energy demand gap and lead times to 
respond are incorrect. Inaccurate assumptions can happen as a result of 
uncertainties in electricity demand projection. 
Fifty percent of respondents stated that there is no risk of theft of SWH. The other 
fifty percent suggested that there is a risk of theft of SWH, The owner have to secure 
the house and the SWHs. 
On average, 90.48% of Mdantsane respondents with the mean of 1.86 and a mode 
of 2 disagreed that SWHs are easily accessible by thieves and get stolen.  
On average, 46.15% of Beacon bay residents with a mean of 2.83 and a mode of 3 
disagreed although they tend towards neutral with 30% of respondents being neutral. 
This tendency towards neutral level on the Likert scale can be a result of lack of 
exposure to such incidents since SWHs are installed on top of the roof and the yards 
is secured by high walls and well fenced and some have installed surveillance 
cameras to monitor any movement along their perimeter fences. 
87.5% of respondents agreed that it rusts and it should be maintained and treated for 
rust.12.5% said that it should last for at least 10 years before it requires 
maintenance. 
On average, 85.71% of Mdantsane respondents with a mean of 2.24 and a mode of 
2 disagreed that SWHs rust quickly and water starts leaking out and damage the roof 
tiles and ceiling. 
On average, 57.69% of Beacon Bay respondents with a mean of 2.88 and a mode of 
2 disagreed that SWHs rust quickly and water starts leaking out and damage the roof 
tiles and ceiling.  
Fifty percent of respondents confirmed that current BCMM IRP strategies are not yet 
implemented in the BCMM. While another 50% not sure and they also confirmed that 
ESKOM is not involved in the current BCMM IRP strategies. 
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Summary 
This means that SWHs are not marketed to the communities that reside in 
Mdantsane in the BCMM. It is only marketed to the households in the upmarket. It is 
evident that it is advantageous to install SWH since all the respondents agreed with 
this question. 
Almost half of Mdantsane respondents agreed that DSM is implemented at the 
BCMM and a third of them are neutral and less than a quarter disagreed with this 
question. 
Half of Beacon Bay respondents are neutral. From above responses, it is evident 
that DSM is not implemented fully in the BCMM. EKOM is the only utilities that have 
implemented it. All the respondents confirmed that there is no funding for purchases 
of SWHs that BCMM offers to the buyers of SWHs. it is only Eskom who gives 
incentives or funding to the buyers of SWHs when they buy it from the suppliers that 
are on the Eskom data base. BCMM has applied for funding from DoE. Most of the 
respondents confirmed that SWHs suppliers are available in East London. Although 
more that 80% of Beacon Bay and Mdantsane respondents reported that there is no 
safety risk in terms of radiation and electric shock, the management respondents 
highlighted some safety risks and other risks such as integrity of the roof where 
SWHs to be installed. Another safety risk is the boiling water that cannot be 
regulated due to the design of the SWHs. A build-up of bacteria in storage vessel 
can happen if water temperature is kept below fifty degrees Celsius. 
The storage capacity for SWHs and that of conventional electric geysers are not 
different in their storage capacity. 
Although more that 80% of Beacon Bay and Mdantsane respondents reported that 
there is no safety risk in terms of radiation and electric shock, the management 
respondents.  
100% of respondents confirmed that the SWH users have to be made aware that 
water temperature can get very hot and installation is done properly since it needs to 
be installed by a qualified and Eskom approved dealer. 
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More than 80% of respondents agreed that all the respondents agree that electricity 
power can be saved by installing Solar Water Heaters in the households. Beacon 
Bay agreed even strongly with this question. All the respondents disagreed that 
SWHs are marketed in the BCMM. They all confirmed that the marketing of SWHs is 
not very effective in the BCMM. 
Since this question was raised to management to test whether they track the 
increase in numbers of installed SWHs in the BCMM,100% of them  stated that the 
records that are available are for the rebate paid by ESKOM to ESKOM accredited 
SWH suppliers and installers. There is no list available for all households with 
SWHs. 
The reason for Mdantsane respondents to agree that SWHs do not breakdown could 
vary from being a new technology to them and that their SWHs were installed by 
highly qualified contractors that received good quality of training from ESKOM and 
other training institutions. More than 80% of respondents agreed that SWHs are 
reliable and it is beneficial to the households to replace their electric geysers with 
Solar Water Heaters. The answers from all the respondents answer the research 
question. The highest percentage of Mdantsane respondents disagreed that SWHs 
are easily accessible by thieves and they can be stolen.  
Slightly less than half of Beacon Bay respondents also disagreed that hat are slightly 
that SWHs are easily accessible by thieves and they can be stolen. Nearly a third of 
Beacon Bay respondents are undecided. This can be attributed to the fact that the 
theft rate at Beacon Bay is increasing as noticed with this tendency towards neutral 
level on the Likert scale. It can also be a result of lack of exposure to such incidents 
since SWHs are installed on top of the roof and the yards are secured by high walls 
and well fenced and some have installed surveillance cameras to monitor any 
movement along their perimeter fences.  
The fifty percent of management respondents agreed that there is a risk of theft of 
SWH, to avoid it the owner have to secure the property where SWH is installed. 
Beacon Bay and Mdantsane respondents disagreed that SWHs rust quickly and 
water starts leaking out and damage the roof tiles and ceiling. More than eighty 
percent of managers agreed that SWHs experience rust and it should be maintained.  
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The high cost of replacement of panels for SWHs; all municipalities have to insist 
that all new houses install SWHs and gas stoves. There is a low connection fee and 
it is in the BCMM tariff book that is intended for people who voluntarily designed 
houses as green as possible. There is a question on whether the green technologies 
are manufactured in the country. Once the SWH is paid up, you stand to gain or 
save money. The design of the SWHs is very important and plumbing is very 
important, 
The empirical study revealed that there is a positive relationship between an 
increase in the number of SWHs installed and utilised and the increase in the 
availability of electricity in the Buffalo City Metropolitan Municipality. 
The research revealed that IPPS are not installing SWHs, but they are more 
interested on Wind Power and Hydro generation power installation in South Africa. 
The summary of findings listed above, put the researcher in a position to list a 
number of recommendations in the next section that BCMM and Eskom have to 
implement in order to alleviate power shortages that resulted to the load-shedding or 
load-curtailment of electricity supply. 
5.4 RECOMMENDATIONS 
 
For this research to be completed, recommendations for the implementation of the 
research finding have to be offered to BCMM and Eskom. 
The objective of this study was to investigate the possibility of renewable energy in 
the form of solar as an alternative solution in supplying the deficit power in the 
Buffalo City Metropolitan Municipality. The researcher analysed data and compared 
it to the literature study in order to report on the research findings. The research 
findings will be applied successfully once Buffalo City Metropolitan Municipality 
prepares an action plan that can facilitate the implementation of all the 
recommended actions and to include target dates in order to monitor progress. This 
will assist them in monitoring the effectiveness of the recommended actions. The 
households have a potential to save a lot of electricity while enjoying hot water bath 
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and other hot water usages. The reserve margin constraints have a potential to 
improve. The energy and capacity constraints will be alleviated. 
The following is the list of recommendations to be implemented by BCMM that come 
from the literature and the empirical studies that were conducted for this research. 
 In partnership with a number of suppliers, new product offerings were also 
introduced to the market such as energy-efficient showerheads, solar water heating, 
energy-efficient motors, to name a few (ESKOM Holdings Limited Integrated Annual 
Report, 2010, p. 17). In line with the literature reviewed, the BCMM needs to craft a 
robust marketing strategy that highlights the benefits of monthly and yearly cost 
saving. When the BCMM embark on a  campaign to market SWHs, it will be 
beneficial to the future consumers to be informed about the low connection fee that 
is in the BCMM tariff book which is intended for people who voluntarily designed 
houses as green as possible. The promotional offering and provision of rebates will 
make households buy into the concept of SWHs. 
      Motivation 1 
• The literature review and empirical study provide strong evidence that there 
are few or no projects for installing Solar Water Heaters in the BCMM 
especially in Mdantsane.  
Recommendation 1 
• It is therefore strongly recommended that BCMM communicate openly about 
their projects that are in the pipeline for the installation of Low Pressure Solar 
Water Heaters. Once the projects are completed, there will be a decrease in 
demand for electricity. This statement has been supported empirically by 
Mdantsane respondents when they disagreed with the question but Beacon 
Bay respondents agreed with the same question. 
 Motivation 2 
• In the literature reviewed, Solar Water Heater by-law is in force for all the new 
houses  built that are over a certain value for the mid to high income target 
group by end 2009. The planning permission for new housing over a certain 
value for the mid to high income target group require consideration of energy 
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efficiency in design and appliances. Lastly, all informal unelectrified housing to 
have access to energy services through a delivery system linked to the Free 
Basic Alternative Energy grant (Buffalo City Municipality Annual report, 2008). 
 
Recommendation 2 
• It is recommended that all new houses have to install SWHs and gas stoves 
in order to encourage savings on electricity. 
• The design of the SWHs is very important and a good workmanship in terms 
of plumbing work should be encouraged since it is very important for ensuring 
safety of the users. Therefore, the integrity of the roof needs to be checked 
and the owners have to be informed about any potential risk of collapsing of 
their roofs. 
• The high costs of replacement of panels for SWHs have to be disclosed by 
the supplier during transaction phase with buyers when they purchase SWHs 
in order to create awareness. 
Motivation 3 
• In line with the literature study, the research conducted by Berst, Bane, 
Burkhalter and Zheng (2008) revealed that demand-side reductions come in 
many flavours. The term conservation embraces programs that encourage 
consumers to save power by doing less. The term efficiency refers to new 
techniques for doing the same things but using less power,  
• In the empirical study, 100% of respondents (This 100% includes, Mdantsane, 
Beacon Bay and Management responses) agreed that SWHs users are aware 
of the energy saved when households use them and they also agreed that 
owners of SWHs are educated on how to use hot water from it.  
Recommendation 3 
• Therefore, it is recommended that BCMM Management try and work together 
with ESKOM to educate the public about the importance of saving electricity 
and highlight the best solutions of buying SWHs. 
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Motivation 4 
• In the empirical study, the respondents were asked a question about what 
they think can motivate potential buyers of SWHs to buy them, their 
responses were as follows: The low interest loans to be used for funding the 
installation of SWHs.  
Recommendation 4 
• It is recommended that the banks have to be encouraged by BCMM and 
ESKOM to make funding available at an affordable interest rate to cover the 
customer’s portion when using the rebate and apply for funding from the 
Department of Energy (DoE) when purchasing SWHs.  
• It is also recommended that BCMM submit a request to DoE for it to do 100% 
of funded mass roll out projects. 
• During the marketing of SWH, BCMM and ESKOM need to sensitise the 
potential buyers about the high cost of replacement of panels for SWHs.  
• All municipalities including BCMM have to insist that all new houses install 
SWHs and gas stoves. BCMM to also share with the public that there is a low 
connection fee and it is in the BCMM tariff book that is intended for people 
who voluntarily designed houses as green as possible.  
• BCMM to encourage the manufacturers of SWHs to build a quality product in 
order to increase its warranty to more than 20 years. 
•  ESKOM and BCMM to enforce good quality workmanship to their contractors 
that are contracted to install SWHs in the households in order to avoid unsafe 
conditions of collapsing a roof or hot water leakage from the SWHs. 
•  ESKOM has increased their rebate up to 120%, this is a challenge for BCMM 
to also implement it and increase their rebate offered for purchasing SWHs. 
That is when an increase in volumes of SWHs sold and installed in the BCMM 
will be realised. 
5.5 LIMITATIONS OF THE STUDY 
 
5.5.1 Limitation due to delays by respondents 
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The delay in completing the chapter for data collection and analysis was caused by 
SWHs owners or tenants who refused or were not interested in completing the 
questionnaires. It was a struggle to get management team members to accept 
appointments for interviews. It was crucial for the researcher to request their 
acceptance or consent and it was a big challenge for the success of this study. 
5.5.2 The study limitations 
The scope of the study was limited to the Buffalo City Metropolitan Municipality and 
the roll-out of SWHs had not started yet. The future research will have to analyse 
some changes on electricity expenses by comparing the electricity bills received 
before and after the SWHs have been installed. 
5.6 OPPORTUNITIES FOR FURTHER RESEARCH 
 
The unit of research was the households in Mdantsane and Beacon bay that have 
installed SWHs for saving electricity in the household as well as in the Buffalo City 
Metropolitan Municipality. The impact of installing SWHs in the factories, 
Warehouses, Business, Schools, Clinics, Hospitals, Police Stations and Prisons 
were excluded from this research.  
This research was conducted in the areas where marketing was not conducted 
jointly by both ESKOM and BCMM. This resulted in a smaller sample of forty seven 
respondents while the researcher’s target was to get a response rate of more than 
100 respondents in order for the sample to be large enough for the most accurate 
inference of the BCMM population. 
The renewable energy power source is not limited to SWHs only; according to the 
literature reviewed the following authors, Edkins, Marquard and Winkler (2010) argue 
that the renewable energy technologies that are  being assessed include Solar 
Water Heaters (SWHs), electricity generated from wind farms, concentrating solar 
power (CSP) and large-scale (more than 1 MW) solar photovoltaic (PV) systems. 
These four technologies were chosen because they are thought to bring an 
extensive contribution to the renewable energy supply of South Africa. The SWHs 
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fall under Solar Heating Technology of renewable energy technologies and the CSP 
and PV falls under Solar Power Technology.  
Therefore there is still a wider scope for research in the renewable Energy 
Technology. 
The following section will discuss some concluding remarks that are based on the 
research study. 
5.7 CONCLUSION 
 
The objective of this research study was to investigate the possibility of renewable 
energy in the form of solar as an alternative solution in supplying the deficit power in 
the Buffalo City Metropolitan Municipality 
The Solar Water Heating has been identified through the literature review and tested 
against a sample of a mix of respondents. The overall conclusions that can be drawn 
from the results of the investigation are that in general renewable energy 
technologies can be used to alleviate the power shortage in the Buffalo City 
Metropolitan Municipality. 
The findings revealed that the Demand Side Management was not very effective in 
that, most respondents did not know about the impact that heat pumps have in 
saving electricity usage. 
The research revealed that IPPS are not installing SWHs but, they are more 
interested in Wind Power and Hydro generation power installation in South Africa.  
The findings also revealed that out of the two segments of households researched, 
Solar Water Heaters are installed mostly in the upmarket of the BCMM in Beacon 
Bay due to affordability or the buying power. There are very few Solar Water Heaters 
installed in Mdantsane. Some of the households did not buy SWHs, but it was given 
to them as a gift either by their children, relatives or by their current or previous 
employers.  
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ANNEXURE 1: THE FORMAL PERMISSION FROM THE ESKOM GENERAL 
MANAGER 
 
The following request was sent by the researcher to the Eastern Cape Provincial 
Operating Unit in order to get his consent and the ESKOM Managers’ consent. 
 
From: Donaldson Magaqa  
Sent: 06 August 2012 05:19 PM 
To: Thys Moller 
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Cc: Margaret.Cullen@nmmu.ac.za; Donaldson Magaqa 
Subject: Request for approval for conducting interviews within Eskom for MBA 
Dissertation 
 
Dear Mr Moller, 
 
I am Donaldson Magaqa, an Eskom employee working under renewables energy 
Unit on Small Hydros under your Business Unit, Eastern Cape Operating Unit in the 
Distribution Business. 
I am an MBA student at Nelson Mandela Metropolitan University (NMMU) under the 
supervision of Doctor Margaret Cullen. 
My dissertation concerns investigation on whether renewable energy in the form of 
Solar Water Heating can be used as an alternative solution in alleviating power 
shortages in the Buffalo City Metropolitan Municipality. 
Since electricity in the Buffalo City Metropolitan Municipality is supplied jointly by 
Eskom and Buffalo City Municipality in separate areas. The intention of this 
application is to request your approval for me to conduct interviews with the following 
managers: The four Project Managers, three Customer Services Managers and one 
Senior Engineer. 
The four Project Managers (Mpezo Ntsunguzi, Melvin Naina, Gerhard McNamara 
and Sugen Chinniah). 
The three Customer Services Managers (Rene de Kok – Marketing function, Varinia 
Van Niekerk – Demand Side Management in terms of the effects of SWH in saving 
energy and Eddy Leach- Independent Power Producers in terms of Solar Water 
Heaters installed) and one Senior Engineer (Chris Billingham – the effect of installed 
IPP supplied power, Solar technology, Wind and Small hydro generators and co-
generation on the high voltage (HV) and the medium voltage (MV) system support).  
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The purpose of conducting these interviews is to attest whether there is an EKOM 
project plan or an integrated resource plan (IRP) for the BCMM area that is aimed at 
addressing power shortages by using renewable energy solar technology in the form 
of Solar Water Heating. 
 
Thank you very much for your time taken to consider my request. I am looking 
forward to your early response. 
Yours sincerely 
 
X D Magaqa 
NMMU Student Number: s210063068 
Tel: 043 703 5310 Pax: 8710 5310 
Fax: 0865399247 
Cell 0833211176 
magaqax@eskom.co.za 
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ANNEXURE 2: THE FORMAL PERMISSION FROM THE BUFFALO CITY 
METROPOLITAN MUNICIPALITY GENERAL MANAGER 
From: Ilza Weyer [mailto:IlzaW@buffalocity.gov.za]  
Sent: 14 August 2012 02:57 PM 
To: Donaldson Magaqa 
Subject: RE: Request for appointment with Mr Rob Ferrier - RE: MBA Dissertation 
Hi 
Rob is available on Thursday, morning @ 8:30 kindly confirm if this is suitable? 
Regards 
Ilza 
From: Donaldson Magaqa [mailto:MagaqaX@eskom.co.za]  
Sent: 07 August 2012 08:58 AM 
To: Rob Ferrier; Ilza Weyer 
Cc: Donaldson Magaqa; Margaret.Cullen@nmmu.ac.za 
Subject: Request for appointment with Mr Rob Ferrier - RE: MBA Dissertation 
Good morning Mr Ferrier, 
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I am Donaldson Magaqa, an Eskom employee working under renewables Unit in the 
Small Hydros department.  
I am an MBA student at the Nelson Mandela Metropolitan University (NMMU) under 
the supervision of Doctor Margaret Cullen. 
My Dissertation is about using renewable energy as an alternative source of energy 
in the form of Solar to alleviate power shortages in the Buffalo City Metropolitan 
Municipality.  
I like to get your consent in order for me to be able to conduct interviews with your 
projects managers and engineers. The purpose of interviews is to attest whether 
there is a BCMM project plan that is aimed at addressing power shortages. SWH is 
amongst the alternative energy savers that I am investigating. 
I could not find your structure from the BCMM website and I asked people working in 
BCMM about the total number of engineering management team and I was given six 
managers and three engineers. 
The main aim is to interview all six managers and three engineers from BCMM with 
the view of investigating the installation of Solar Water Heaters in the households 
with the intentions of saving electricity usage.  
I like to have a meeting with you as per our telephone discussion. Please indicate 
what is the appropriate date and time for you. 
Yours faithfully 
X D Magaqa 
Manager Operations 
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Tel: 043 703 5310 Pax: 8710 5310 
Fax: 0865399247 
Cell 0833211176 
magaqax@eskom.co.za 
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ANNEXURE 3: THE SEMI-STRUCTURED RESEARCH QUESTIONNAIRE 
a) Occupational Category within your firm 
Top Management (CEO & Executives)  
Project Manager  
Project Team Member  
The Customer Services Manager  
The Engineer   
Other  
b) Highest level of Education Attained 
 Matric  Bachelor’s Degree   Master’s Degree  
 National Diploma   Honour’s Degree   Doctoral Degree 
c) Career involvement within Projects Management 
Less than one year  
1 – 5 years  
6 – 10 years   
More than 10 years  
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d) Age group 
Less than 25 years  
26 – 35 years  
36 – 45 years  
More than 46 years  
e) Gender Status 
Male  
Female  
THE RESEARCH QUESTIONS;  
RQ 1: Please tell me how are the Solar Water Heaters (SWHs) marketed to the 
community in the Buffalo City Metropolitan Municipality 
(BCMM)? ......................................................................................................................
..................……………………………………………………………………………………
…………………………………………………………………………………………………
……………………..……………………………………………………………………………
………………………. 
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RQ 2: Which projects are running currently or being planned for installing SWHs in 
Mdantsane and Beacon Bay? 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………… 
RQ3: What could motivate BCMM residents to buy SWHs? 
………..…………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
……………….. 
RQ 4: What could be the disadvantages of installing SWHs in the household at the 
BCMM? 
…………..………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
……………………….…………………………………………………………………………
……………….. 
RQ 5: Are BCMM SWHs users aware of the amount of energy saved once they start 
using SWHs at their homes? 
……………………………………………………………………………………………. 
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…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………… 
RQ 6: Have the amount of SWHs installed increased in the past two years in the 
Buffalo City Metropolitan Municipality? 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………….. 
RQ 7: What can cause SWHs to breakdown? 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………..…………………………………………………………………………………………
…………………………………………………………………………………………………
RQ 8 What type of maintenance does it require ?, for example treatment for rust 
since it is exposed to weather and at what intervals? 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………… 
RQ 9: How do you mitigate the risk of theft since SWHs are exposed to it as they are 
installed on top of the roof? 
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…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………..…………………………………………………………………
…………………. 
RQ 10: How can one verify whether the Demand Side Management (DSM) is 
implemented effectively at the Buffalo City Metropolitan Municipality?  
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
RQ 11 What is the water storage capacity of a SWH relative to that of a conventional 
electric geyser? 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………........................................................................................................................
.......................... 
RQ 12: How can one make households to buy in the concept of DSM in terms of 
installing and use of SWHs in the BCMM? 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………  
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RQ 13: What plans are put in place by BCMM management to fund  the  installation 
of  SWHs in the  
BCMM?………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
……………………………. 
 RQ 14: What strategies have you put in place to implement current IRP (Integrated 
Resource Plan) in the Buffalo City Metropolitan Municipality? 
…………………………………………………………………………………………………
…….……………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
……………….. 
RQ 15: How do record the household that have installed Solar Water Heaters in the 
Buffalo City Metropolitan Municipality?  
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
……………………………………………………………………………………………. 
RQ 16: What type of feedback is received from homeowners that have installed 
SWHs in the Buffalo City Metropolitan Municipality Areas? 
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…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………… 
RQ 17: What type of benefits for the Buffalo City Metropolitan Municipality if Solar 
Water Heaters are used by all the households in the BCMM area of electricity supply 
and why? If not, why not? 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
RQ 18 How reliable are the SWHs relative to the normal electric geysers? 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………. 
RQ 19: Are there SWHs suppliers in East London where people can buy Solar Water 
Heaters in the Buffalo City Metropolitan Municipality? 
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…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
RQ 20: What are the safety precautions that the user have to know about before a 
SWHs is 
used?…………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………… 
RQ 21: Please tell me what types of safety  risks  are involved with 
SWHs?…………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
……………. 
Please share anything that pertains to the SWHs that you feel it was never 
addressed by this questionnaire. 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………… 
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Name of the respondent: ……………………………………………………………….. 
Date: ……………………………………………………………………………………….. 
Signature: ………………………………………………………………………………….. 
Name of the interviewer: …………………………………………………………………. 
Date: ………………………………………………………………………………………… 
Signature: …………………………………………………………………………………. 
 
 
 
ANNEXURE 4: THE STRUCTURED RESEARCH QUESTIONNAIRE  
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The main purpose of this questionnaire is to collect data from the owners of Solar Water Heaters.
This data will be used to investigate whether Solar Water Heaters can be used as an alternative source of electricity energy  in 
 alleviating power deficit in the Buffalo City Metropolitan Municipality (BCMM) in order to answer the research question.
This research questionnaire is to be completed by home owners with installed Solar Water Heaters/Solar geysers.
Please use (X) to mark the response that you think it is most appropriate to each statement. For additional comments.
Please also use the comments section at the bottom of this page.The questionnare ranges from 1 to 5 where 1 = Strongly disagree,
2 = disagree, 3 = neutral, 4 = agree and 5 = strongly agree with the statements.
1 2 3 4 5
St
ro
ng
ly
 d
is
ag
re
e
D
is
ag
re
e 
N
eu
tra
l
A
gr
ee
St
ro
ng
ly
 A
gr
ee
RQ 1
1.1 Solar Water Heaters (SWHs) are marketed to the community in the Buffalo City Metro    1 2 3 4 5
1.2 There a project in place for installing SWHs in Mdantsane and Beacon Bay. 1 2 3 4 5
1.3 SWHs save electricity power in the household. 1 2 3 4 5
1.4 it is disadvantageous to installing SWHs in the household at the BCMM. 1 2 3 4 5
1.5 SWHs lasts longer than other geysers. 1 2 3 4 5
RQ 2
2.1 1 2 3 4 5
2.2 Eskom supports households that want to buy SWH from the suppliers. 1 2 3 4 5
2.3 SWHs suppliers are available in East London . 1 2 3 4 5
RQ 3
3.1 In winter, your SWH keeps water hot during the day and night. 1 2 3 4 5
3.2 In winter,SWH owners switch over to the conventional electric geysers. 1 2 3 4 5
3.3 SWHs stores more water relative to the conventional electric heaters. 1 2 3 4 5
3.4 There is no risk of radiation or electric shock when you use SWHs. 1 2 3 4 5
RQ 4
4.1 Save electricity power by installing Solar Water Heaters in the household. 1 2 3 4 5
4.2 Eskom gives an incentive for purchasing a Solar Water Heater. 1 2 3 4 5
4.3 Saving Power by installing Heat Pumps. 1 2 3 4 5
4.4 Saving Power by switching electric geyser off in the mornings and evenings. 1 2 3 4 5
RQ 5
5.1 Solar Water Heaters do not breakdown. 1 2 3 4 5
5.2 Solar Water Heaters do not require regular service for example replacement of eleme  1 2 3 4 5
5.3 it is a  benefit to the household to replace an electric geysers with SWHs. 1 2 3 4 5
5.4 1 2 3 4 5
5.5 The Solar Water Heaters’ economic life is more than twenty years. 1 2 3 4 5
5.6 SWHs can be used by everyhousehold that have no access to electricity. 1 2 3 4 5
RQ 6
6.1 SWHs get struck by lightning during a stormy season. 1 2 3 4 5
6.2 SWHs are easily accessible by thieves and get stolen. 1 2 3 4 5
6.3 SWHs rust quickly and water starts leaking out and damage the roof tiles and ceiling. 1 2 3 4 5
6.4 SWHs can be used by everyhousehold that have no access to electricity. 1 2 3 4 5
Additional Comments
To what extent do you agree with the following statements in terms of the 
SWHs exposure to the following risks since it is installed on top of the roof?
To what extent do you agree with the following statements in terms of  
benefits and reliability of the SWHs?
Once SWH is installed,the payback period is between three to four years. 
To what extent do you agree with the following statements in terms of Solar 
Water Heaters installation and utilisation  in BCMM?
To what extent do you agree with the following statements in terms of Solar 
Water Heaters installation cost in the BCMM?
The Demand Side Management (DSM) is implemented at the  BCMM.
To what extent do you agree with the following statements in terms of  Solar 
Water Heaters in keeping water hot for a long time and its safety?
To what extent do you agree with the following statements in terms of  
electricity saving in the BCMM?
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